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TRANSLATOR'S  PREFACE. 


•i^  W^tlVBeen  by  the  autlior^e  }>rf'f)i<%.  Prof.  Hillroifa,  with 
til«  tlhlltib  «d)t!<Hi,  ttmis  over  h\s  work  to  a  Buccc^eor  chosen  by 
hitimelf. 

Wliile  wo  cannot  help  refjrettin«^  his  lüavc-taking  from  active 
literary  effort,  we  must  admire  tlie  Btmiig  good  muae  of  a  man 
in  bcing^  able  to  decide  on  leaving  a  werk  while  in  fall,  rigorous 
bloom  ;  while  the  ]e:ivee  of  liis  book  are  almoat  B&  ireah  as,  when 
tiret  pabliöhed.  Prof.  Winiwarter,  wlio  Is  the  succesBor,  is  per- 
haps liest  known,  in  thie  cooutry  at  least,  by  his  contrtbntion  to 
the  knowledge  of  malignant  Bim_*omH,  The  additiona  to  the  book 
have  been  qnilo  nnineroiw ;  and  they,  as  well  as  additions  by  the 
Inoalator,  are  encloaed  in  bracket«  [  ]. 

In  the  present  EnfiUsh  edition,  the  articles  which  were  in  an 
appendix  in  the  last  edition,  as  well  a»  varions  new  matter,  have 
been  incurporateil  in  the  text  or  added  on  the  ende  of  the  appro*« 
priate  chapterB.  Tt  will  be  noticed  that  two  Gemian  editions  have 
appeared  ainoe  Prof.  Biilroth's  valedictory,  ao  that  his  snccoNior 
hdu  lud  an  opportnnity  of  going  very  thoroughly  over  the  work, 
and  making  all  the  clianges  ho  thought  advisable.  It  is  believed 
that  the  present  edition  rcprc&cuta  the  existing  state  of  knowledge 
in  pathology. 

CHARLES  E.  UACKLEY,  M.D. 

Kbw  Tobe,  /fwem^,  1M2. 


PREFACE  TO  TUE  MMII  GERMAN  EDITION. 


WuKN  my  publisliere  recently  aakcd  mo  to  prepare  a  new 
edition  of  this  book,  after  much  reäection  I  concluded  that  I 
flhould  not  be  able  to  do  go  witli  aft  mach  pleasure  as  formerly. 
The  practice  of  my  profewion,  social  dutiep.  and  my  work  as 
teacher,  have  bo  absorbed  my  time  during  the  yawX  ten  yejirs  that 
I  have  not  followed  the  advanco  of  modicid  Boience  aa  closely  as 
one  should  who  waa  to  preeent  the  reeulta  of  recent  workers  to  a 
new  generation  «f  Rtudenta.  And,  trying  as  it  was,  1  concluded 
not  to  attempt  the  work  of  revision  myself.  To  my  great  pleas- 
ure. Prof.  Alexander  von  Winiwarter  andertook  the  task,  and  haa 
so  Bnoccesfully  accomplished  it  that  the  book  will  again  for  a 
time  serve  as  a  guide  to  atndents  and  practitioners  in  their  studies 
of  general  stirgical  pathology  and  therapenticft. 

This  task  was  the  more  trying  because  this  book  was  so  pe- 
culiarly my  own  work.  Prof.  Winiwarter  has  piously  retained 
my  model ;  but  I  wish  that  in  future  e<lition8  he  may  conform 
more  and  more  to  his  own  views,  and  thoee  of  the  present  and 
coming  snrgical  generations  ;  this  is  the  only  plan  that  will  ensure 
ita  proKmgcd  life. 

With  this  preface  I  bid  farewell,  ae  a  surgical  writer,  to  read- 
ers who  have  ao  long  cheered  me  by  their  sympathy  and  encour- 
agement, I  may  say  with  pride  that  snccesa  has  crowned  my  at- 
tempts to  excite  pleasure  and  effort  in  many  young  men  studying 
tho  noble  art  and  sdenoo  of  surgery. 

Many  thanks  to  all  who  have  aided  me  in  those  attempts. 


TH.  BILLROTa 


TiUBA,  Jatwarg,  Usa 
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SURGICAL  PATHOLOGY  AND  THERAPEUTICS. 


LECTURE  I. 


INTBODUCTIOK. 


t«UtJ'>o  of  Sorvery  to  lotemol  Hcdiehie.— Noctwity  of  tfc«  Praoti^iDg  Ph^tioUa 
hiing  »oqiuüutfld  with  both.— Hutorioil  Bouutflts.— NMtur«  of  ihoStud/  of  Bar 
gtrj  In  tbc  Germao  lligli-tolioolft. 


Gektlbuex;  The  study  of  surgery,  which  you  begin  with  this 
lecture,  is  non*,  in  most  countries,  justly  regarded  as  a  necessity  for 
the  practising'  physiuan.  We  consider  it  a  happy  ndvanco  that  the 
division  of  surgery  from  medicine  no  longer  exists,  as  it  did  formerly. 
TTie  difference  between  internal  mwlicine  and  surgery  i»  in  feet  only 
apparent ;  the  distinction  is  artificial,  fuundcd  though  it  be  on  history, 
aod  on  tlie  hirgv  and  increasing  literature  of  ^^rcneral  medicine.  Id 
the  oourse  of  this  woric  your  attention  will  otum  bo  called  to  the 
frequency  with  wliici»  surgery  must  consider  the  geneml  state  of  the 
body,  to  the  analogy  between  the  dl>ieJt«>A  of  the  external  and  inter* 
UÜ  parts,  and  to  the  fact  that  the  whole  diOcrenoe  dopende  on  our 
•eeing  before  us  the  changes  of  tissue  that  occur  in  surgical  diseases, 
while  we  have  to  dctemiinc  the  aBectiuns  of  interna]  organs  from  the 
wympboms.  The  action  of  the  locad  disturbances  ou  the  body  at  large 
most  be  understood  by  the  surgeon,  as  well  as  by  any  one  who  pays 
especial  attention  to  rliseases  of  the  internal  organs.  Tn  »hort,  the 
rurtfton  can  onlyjudtje  nafthj  and  correctly  of  theatate  of  his  patient 
vhtnhe  is  at  the  tame  time  a  physician.  Moreover,  the  pUysician  who 
proposes  refusing  to  treat  surgical  patients,  and  to  attend  aulely  to  the 
tfeatinenl  of  intvniul  discuses,  must  have  some  surgical  knowledge,  or 
ho  will  make  the  grossest  blunders.  Apart  from  the  fact  that  the 
QOuntry  pthysiciin  does  not  always  have  a  oolleague  at  hand  to  whom 
be  can  turn  over  his  surgical  patients,  the  life  of  tho  pjitit-nt  often  de- 
peuds  on  the  oorrcct  and  instantaneous  rcc<^nition  of  a  surgit^l  disease. 
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When  blood  spouts  forcibljr  from  a  wound,  or  m  foreign  bod^  hu 
entered  tbt'  ivindpipe,  and  the  patient  is  tlircatcuod  with  suffocation, 
then  suffrical  aid  in  rcfiuinr<l,  and  quickly  too,  or  tlic  jiatifnt  dies.  In 
other  cnsca,  also,  the  plivt^idan  ij^üniiit  of  surgery  uiuy  do  uiu<;h  harm 
by  not  reoogniziug  the  iiii|x>rtanoe  of  a  case ;  he  may  allow  a  disease 
to  become  incurable,  and  by  his  deficient  knowledge  cause  unspeakable 
injury,  in  a  case  whioh  might  have  been  relieved  by  early  surgical 
treatment.  Hence  it  is  inexcusable  for  a  physician  obstiuately  to 
Blick  tu  the  idea  of  only  practising  tuternal  medicine;  aliU  uiore  luex* 
ousable  is  it,  in  this  idea,  to  neglect  the  study  of  surgery  :  *'  I  wiH  not 
operate,  because  in  ordinary  practice  there  is  so  little  operating  to  be 
donCf  and  I  am  not  at  all  suited  for  an  operator  1 "  As.  if  surgery  con- 
siKted  only  in  operations.  I  hope  to  give  you  a  better  idea  of  this 
braneh  of  medicine  than  is  conveyed  by  the  above  remark,  which  un- 
fortunately is  too  [Kipular. 

From  the  fact  that  surgcrj'  has  to  deal  chiclly  with  patent  dis- 
eases, it  certainly  has  an  caster  position  in  regard  to  anatomical  diag- 
nosis ;  but  rio  not  regard  this  adt-antage  too  highly.  Besides  the  £ict 
thiit  siir^noül  diseases  also  often  lie  deeply  hidden,  morc  is  demanded 
from  a  surgieal  diagnoflis  and  prognosis,  and  even  in  the  treatment,  than 
fipom  the  theraj)eutic  action  of  internal  medicine.  I  do  not  deny  that 
in  many  n>gpecls  internal  niediuine  may  hold  a  higher  rank,  just  on 
account  of  the  lUnirullies  it  has  (and  often  so  brilliiintly  overcomes) 
in  localizing  and  recognizing  disease.  Very  ßno  oiwrationoi  the  mind 
is  often  nceessary  to  ooinc  to  a  proper  oonclusion,  from  Uic  combination 
of  svmptums,  and  the  results  of  the  eiaminalion.  Ph^-sioiana  may 
|K)int  with  pride  to  theanutoinicnl  diagnosis  of  diseases  of  tlic  heart  und 
lungs,  where  the  careful  student  succeeds  in  giving  as  accurate  a  do* 
Bcnption  of  the  cltnnges  in  the  diseased  organ  as  if  he  bad  it  right 
under  his  eyes.  How  wondt>rful  it  is  to  gain  an  aceurate  knowledge 
of  the  morbid  state  of  hidden  organs,  such  as  the  kiilneys,  livi'r, 
spleen,  intestines,  brain,  and  spinal  marrow,  by  tlie  ejcamlnatioa  of  a 
patieDt  and  the  combination  of  syoiptoiosl  What  a  triumph  to  diag- 
Dowditeasos  of  on^ns  of  which  we  do  not  know  even  the  physiolo- 
gical function,  as  of  the  supra-renal  capsules  I  Tliis  is  some  coinpensn- 
üon  for  the  fact  that,  in  internal  medicine,  we  must  more  frequently 
acknowledge  the  impotence  of  our  treatment  than  is  the  case  in 
lurgery,  although,  torn  the  advances  in  anatomical  diagnosis,  we  have 
Socomc  more  certain  of  what  we  can  do,  and  of  what  we  cannot^ 

ITie  irritation  of  the  finer,  cultivated  portions  of  the  mind  in  intcp" 
nal  medicine  is,  however,  richly  balanoed  by  the  greater  certainty  and 
eleamcss  of  diagnosis  and  treatment  in  surgery,  so  that  the  two 
hranches  of  rocdinal  science  are  exactly  on  a  par.      And  it  must  noc 
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Iw  forgtitten  that  the  RnutomicoJ  dia^osis — I  meuti  the  recofj^iiition  of 
the  pathological  change«  iii  Uic  diseased  oi^an — U  oiil^  one  means  to 
the  end,  which  is  the  cure  of  tho  disease.  77i«  trtte  probiims  for  t/ie 
jt/ir/gieian  are  toßnd  out  the  cauges  of  the  morbid  procejiSy  to  pfog' 
noaticate  CA«  course,  conduct  it  to  a/uvorahle  terrninatiorij  or  control 
it,  and  thete  are  e/fval/;/  diffictJt  in  internal  and  external  medicine. 
Oid5  One  tiling  more  is  I'cquired  of  the  practical  surprcon  :  this  is,  the 
art  of  operatiug.  This,  like  every  art,  has  it«  knack ;  the  facility  of 
tiperaling  5C>condnrily  depend«  on  accitratc  knowle<Ige  of  anatomy,  on 
prjciit»:,  and  on  poreonol  aptitude.  This  aptitude  may  also  be  cnlil- 
vated  by  persevering'  practice.  Just  remember  how  Demoelhenca  aucy 
cecdcU  in  acquiring  Hurncy  in  speaking'. 

This  knack,  which  is  certatuly  ncccaaar^',  has  long  separated  sur 
gieiy  from  medicine  in  the  striot  sense;  we  may  liisturically  follow 
Ulis  M>paraiion  as  it  constantly  became  more  practically  felt,  till  in 
this  century  it  waa  finally  recognized  aa  impractical  and  was  abol- 
ished, llie  word  **  chirurger^* "  at  onoe  expreasea  that  originally  it 
H-na  regarded  as  entirely  nninual,  for  it  oomus  from  x^'P  '^>^  ^PT'^t 
vhich  Uteniily  mean  "  Imnd-work/'  or,  in  the  pleouuaui  of  the  middle 
egt^  **  hand-work  of  chirurgerj'," 

Little  as  it  comes  within  the  seopn  of  Üiis  work  to  give  a  complete 
«ketch  of  the  history  of  surgery,  it  still  seems  to  me  important  and  hi* 
teivsting  to  give  yon  a  short  skctuh  of  tlic  external  and  internal  de- 
relupmcnt  of  our  science,  which  will  explain  to  you  some  of  the  rar 
tioas  regulations  affecting  the  so-called  "medical  staff  "still  existing  in 
different  atates.  A  fuller  historj-  of  surgery  can  only  be  of  «se  to  you 
hereafter,  when  ynu  shall  have  ncquin>d  some  knowledge  of  the  x-alue 
or  wortlileaaueas  of  certain  systems,  methods,  and  operations.  Tlien, 
in  the  historical  development  of  tho  science,  especially  as  regards  op- 
erative surgery,  you  will  find  the  key  for  sonic  surprising  and  for 
some  iftc^Bled  experience,  also  for  much  that  is  inoomplete.  BInny 
tlitnga  thai  may  be  necessary  for  the  comprehension  of  the  subjects,  I 
sliall  relate  to  you  when  fi]>eaking  of  tho  different  disteaae«;  now,  I 
■hall  only  present  a  few  pmininciit  jmints  in  the  development  of  sur- 
gery and  of  its  present  ptisition. 

Among  the  people  in  fortner  times,  the  art  of  healing  wa»  inti- 
mately associated  with  religious  education.  Tlie  Hindoos,  Arabs,  and 
Egypiintis,  as  Well  na  the  Greeks,  considered  the  art  of  henling  its  a 
manifestation  made  by  the  gods  to  the  priests,  and  then  sprend  by  tnidi- 
tiott.  Philologists  were  not  »greed  as  to  the  age  of  the  Sunacrit  writ- 
ings dii*<jo\-ered  not  long  since;  formerly  their  origin  was  placed  at 
1000-1400  a  c,  now  it  is  considered  certain  that  they  were  written 
in  the  first  caitury  of  the  Christian  era.   The  Agur-Voda  ("  Book  of 
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the  Art  of  I  jfo  ")  is  the  moat  important  SaDscrit  nrork  for  medicine  ;  it 
is  the  productJoa  of  Susnttcu.  It  very  probably  originated  in  the  time 
of  the  Roniaii  EniiK^'ror  Augustius.  The  art  of  healing  was  regarded 
u«  u  nhüle,  iis  i»  tndicutud  by  Uie  following:  "  It  is  only  the  combinii- 
tion  of  medicine  and  sur^vry  that  makes  the  complete  pbytticion.  Tha 
pb^'sioian  lacking  knowledge  of  one  of  these  brunches  is  lilte  a  bird 
witli  only  one  wing."  At  that  time  surgery  was  witliout  doubt  by 
&r  the  more  advanced  part  of  the  medical  art.  A  largo  number  of  np- 
erationa  and  instrumenta  are  apukcn  of;  still,  it  is  truly  said  "  the  beat 
of  all  instrumenta  is  the  hand;'*  Itie  treatment  of  wounds  given  ia 
simple  and  proper.     Most  surgical  injuries  wore  already  known. 

Among  the  Greeks  all  uiedical  knowledge  ut  fintt  ecntred  iu,<£Si- 
ctUapins^  a  son  of  Apollo,  and  a  scholar  of  tbe  Centaur  Chiron. 
Many  t«mples  were  built  to  j'Ksculapius,  and  the  art  of  healing  was 
banded  down  by  tradition  through  the  prieata  of  these  temples ;  the 
number  of  these  temples  induoed  viuious  schools  of  ./^culapidns,  and, 
although  every  tme  entering  the  t4.-mp1c  as  a  jiriest  hud  to  take  an 
oath,  which  has  been  handed  down  to  uurown  Limes  (although  of  late 
its  genunieness  appears  rather  doubtful),  that  he  would  only  teach 
the  art  uf  healing  to  his  successors,  still,  as  appenrs  from  various  cir- 
cumstances, even  at  that  time  tltcro  were  other  physicians  besides  the 
pricsU.  From  one  part  of  the  oath,  even,  it  is  evident  that  then  as  now 
there  were  phy^iciuiis  who,  as  specialists,  oonGned  themselves  to  f^r> 
tain  operations  ;  for  it  says :  **  Furtlicrmore,  I  will  never  cut  for  stone, 
but  will  leave  this  operation  to  men  of  that  occupation."  Of  the 
difTen^nt  varieties  of  physicians  we  know  nothing  more  aonimte  till 
tbe  time  of  ITippocrateM  /  he  was  one  of  the  last  of  the  Asklcplades. 
He  wus  bini  460  a  c,  on  tho  island  of  Cos;  lived  partly  in  Athens, 
partly  in  Thessalian  towns,  and  died  377  b.  c  at  LAriasa.  We  might 
expoot  that  medicine  would  be  ooitsidered  sctentUically  at  this  time, 
when  the  niinie»  of  Pj-thogoras,  Plato,  and  Aristotle,  were  shining  in 
Grectun  science ;  and  in  fact  tbe  works  of  nippocmtes,  many  of  whldi 
are  still  preserved,  arouse  our  ast^mishment.  The  clear  classical  do- 
ScriptJon,  the  arrangement  of  the  whole  material,  the  high  regard  for 
the  healing  art,  the  sharp  critical  observations,  that  appear  in  the 
wctfks  of  Hippocrates,  and  compel  our  atlmiration  and  respeot  for  au< 
oient  Greece  un  this  brandi  also,  clearly  show  that  it  is  not  a  case  of 
blind  belief  in  traditional  medioal  dngnias,  but  that  there  was  already 
a  scicniificand  cinborately  perfected  medicine.  In  the  lÜppocrslic 
schools  the  ort  of  healing  formed  one  whole ;  medicine  and  surgery 
were  united,  but  there  were  rarious  classes  of  medicid  practitioners ; 
befttdes  the  Asklcpiadea  there  were  other  educated  physicians,  as  well 
■s  rouro  mochunicnlly  instructed  medical  assiätatita,  gymnasts,  quacks, 
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■nd  workers  of  miracles.  Tbc  pliysicians  took  scholars  to  train  in  the 
art  of  licaliiig;  aiid,  ucoonliiig  tu  souic  remark»  of  Xctiophon,  there 
were  a]&o  spcciiü  army  ph}'siciaus;  especially  la  the  Perdau  wars, 
Uiey,  t^^tlier  with  the  soothsayers  nod  fliile>playcn,  had  their  places 
near  ilie  royal  tent.  It  may  bo  rcitdily  understood  that,  at  a  time 
vben  »11  much  n*as  tliought  of  corporeal  bcnutr,  as  vr&s  the  oode 
UDong^  the  Greeks,  external  injuries  would  claim  Bpecial  attention. 
Heaoe,  among  physicians  of  the  Hippocratic  era,  fractures  and  spnuns 
were  particularly  studied  ;  still,  some  severe  oi>enitioiuä  are  treated  of, 
OS  also  numbers  of  instnmieuts  and  other  appumtuscs.  They  seem  to 
have  been  very  backward  regarding  amputations ;  probably  the 
Greeks  preferred  dying  lo  prolonging  life  after  ihey  were  mutilated 
The  limb  was  only  removed  when  it  was  actually  dead,  gangrennuii. 

The  teachings  of  Hippocrates  could  not  at  6rst  be  cÄfried  any  fur- 
tlier,  for  lack  of  knowledge  of  anatomv^nd  ph%*siulogy.  It  is  true 
there  was  a  faint  effort  made  in  this  direction  in  the  scientific  bchuola 
of  Alexandria,  which  flourished  for  some  centuries  under  the  Ftole- 
mies,  »ud  by  means  of  which,  after  the  wars  of  Alexander  the  Great, 
the  Grecian  spirit  waa  «pread,  at  lensi  temporarily,  over  part  of  the 
Chient ;  but  the  Alcxandriin  physicians  soon  lost  themselves  in  phtl- 
osf^Uical  systems,  and  only  advfinced  the  science  of  henling  a  little 
by  a  few  anatomical  discoveries.  In  this  scliool  the  art  of  healing 
was  at  firtt  divided  into  tlirocseporate  parts — dietetics,  internal  medi- 
Otoe,  «Dd  surgery.  Along  with  Grecian  cidture,  their  knowle<lge  of 
metlicine  was  alwt  bronyht  to  Rome.  The  first  Roman  physicJana  wem 
Gm!ian  slaves ;  the  freedmen  among  tliem  were  allowed  to  erect 
bathe ;  here,  6rst,  borbera  and  bothers  became  our  rivals  and  ool- 
loaguea,  and  for  a  long  time  tliey  injured  the  respectability  of  the  pro- 
Trtnna  in  Rome.  OTodunlly  the  philnsophimlly-minded  took  posses- 
rion  of  the  writings  of  Hippocrates  and  the  AlexanfJrians,  and  tliem- 

tHlvfw  prmctiaed  medicine,  without,  however,  adding  to  it  much  that  was 
new.  The  great  lack  of  original  scientific  production  is  shown  in  the 
encTclopedial  revision  of  the  most  varied  sciciitifia  works.  The  most 
oelebmtwl  work  of  this  nature  is  the  **  J^e  Arttbu*  **  of  Aulus  Corne- 
lia» Ctim»  (from  25-30  b.  c.  to  45-50  a,  d.,  in  the  time  of  the  Em- 
petors  Tiberius  and  Claudius).  Kight  books  of  this,  "  He  Medt'eina" 
Umve  come  down  to  our  time ;  from  these  we  know  the  state  of  medi- 
cine and  surgery  at  that  time.  Valuable  as  are  tlieso  relics  frt>m  the 
Ttmnan  og^,  they  are  only,  as  we  Imvc  said,  a  compendium,  such  as 
Is  often  published  at  the  present  day.  It  bus  even  been  denied  that 
Cti*%iM  waa  a  practising  pliyeiciiin,  but  tliis  i^  iitipmbiible;  from  his 
»Tilings  we  mu5t,at  all  events,  cretlit  C«"/»»«witli  using  his  own  judg« 
ncnt    The  seventh  and  eighth  hooks,  which  treat  on  sut^ry,  could  not 
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have  boon  written  so  clearly  hy  any  one  wtio  bad  no  practical  knowl- 
edge of  bis  «ubj^L  Ueocc  we  see  that,  sinoo  the  time  of  Hippo- 
crates  and  the  Alexamlria  school,  surgery,  especially  the  operative 
part,  hud  mud«;  luj  great  pro^rcaa.  Celsun  8|>c«ks  uf  plastic  (j[M;ru- 
tiüii8.or  hcniia,  aud  gives  a  method  of  antpututioii  whiuh  is  still  ooca- 
eioriiilly  employed.  One  part|  from  the  seventh  book,  where  he  speaks 
of  the  qiuilifications  of  the  perfect  surgeon,  is  quite  wlebmted^  as  it 
is  chaniotcristic  of  the  spirit  which  rei)j^i$  in  tlic  book ;  I  give  it  to 
yuu :  "  llie  sur^>on  should  be  younf^,  or  at  least  little  advanced  in 
age,  witli  a  baud  nimble,  firm,  and  never  trembling ;  equally  dexter- 
ous with  both  hands;  vision,  sharp  and  distinct;  boltl,  unmerciful,  so 
Üiat,  as  he  wishes  to  cur«  bis  patient,  he  may  not  be  moved  by  his 
cries  to  hoatcn  too  much,  or  to  cut  k^sa  than  is  uccessury,  lu  the 
same  way  let  him  do  every  thing  as  if  he  were  tiot  sBected  by  the 
cries  of  the  patient." 

Ciaudius  Gal«nu8  (131-201  a.  i>.)  munt  be  regarded  as  a  phc< 
nam^non  among  the  Roman  physirians;  eighty-three  undoubtedly 
^^eimine  medical  writings  of  his  have  come  doM'n  to  xa,  Galen  re- 
tuiucd  again  to  the  Hippocratic  belief,  tliul  ohjK'natiun  must  form 
the  foundation  of  llie  art  of  healing,  and  be  advanced  anatumy  great- 
ly; he  mode  dissections  chiefly  of  nsscs,  mrely  of  human  beings, 
GahiCs  anatomy,  aa  well  as  the  entire  philosophical  system  into 
nhich  he  brought  medicine,  and  wltich  seemed  to  liim  even  more  im- 
portant than  observation  itself,  has  stood  iirm  over  a  thousand  years. 
He  occupies  a  verT.'  prominent  position  in  the  history  of  medicine.  Ho 
did  litile  for  siirger)-  in  particular;  indeed,  he  practise«!  it  little,  for  in 
bi<i  time  iluire  were  special  8urg<!ons,  cither  gymnasts,  bathers,  or 
barbers,  and  so  unfortmiately  surgery  was  bauded  down  by  tradition 
M  a  mechanical  art,  while  internal  medicine  was,  and  long  remained. 
Ml  the  hands  of  philosophic  physicians;  tlic  latter  knew  and  com- 
mented freely  on  the  surgical  wrilinga  of  Jfippoerates^the  AUsnindri- 
an»,  and  Celtvs^  stilt  they  paid  little  attention  to  surgical  practice. 
As  we  are  only  giving  a  foint  sketeh,  we  might  here  skip  several  oen- 
turies,  or  even  a  thousand  years,  during  which  surgery  made  seareoly 
any  progrcs»,  indeed  retrograded  occavionally.  Tlie  Dyzantine  era  of 
the  empire  was  particularly  unfavornblo  to  the  advance  of  science, 
there  was  only  a  short  flickering  np  of  the  Alexandria  sdiool.  Even 
tiie  most  ecl<tbrat«*d  physicJans  of  the  later  Roman  iijaca^  AntyUus  (in 
tlie  third  oentury),  Oribiuius  {32t)-403  A.  n.),  Alexander  of  Thillct 
(&25-005  A.  D.),  J\iubt«  ofjSgina  (660),  did  relatively  little  for  sut^ 
gi-ry.  Some  advanre  hud  been  made  in  the  position  and  scholarly  at- 
tainments of  phyMcians;  under  Nero  there  wns  a  gymnasium  ;  under 
Hadrian  an  aikeiuvum,  scientific  institutions  where  medicine  also  wns 
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taqgat;  under  Tnijan,  Ihcre  was  a  special  mulical  scliool.  Military 
ma^ca]  aorvit»  was  attcudcd  to  amoag  the  Komans,  and  there  wera 
■peoal  court  physicinus«  "  arcliiatri  pnlutiui,"  wiUi  the  title  of  "  per- 
Cectiasbtie,"  "eques,"  or  •*  comes  arcliiatronim,"  just  as,  «inong  the 
Germaus,  " IlufrathCj"  " Goheimratlic "  "Leibärzte,"  cU\  Tliat,  as  ft 
rrault  of  Uio  TaU  of  science  in  the  B^'zantine  reign,  the  art  of  healing 
dkl  not  totally  degenerate,  is  due  to  the  Arabians.  The  wutiderfiJ 
elentioit  Uiat  Üiis  people  attuiucd  under  Mohamtncd,  after  tlio  year 
G08,  aided  Lu  preäcrvliig  science.  The  Uippocratic  knowledge  of 
medicine,  with  the  later  adiUtioos  to  it^  passed  to  the  Arabinnß 
throu)Hi  thi?  Ali'suiflrian  srihool,  and  its  bnuich<>it  in  the  Orinut,  the 
idiools  of  the  Ncstorians ;  they  cherished  it  till  their  power  was  do- 
tnoUshed  by  Charles  Mariel,  and  returned  it  to  Europe  by  way  of 
Spain,  though  uotnowUuL  changed  iu  funn.  Jlhazc*  (850-933),  Avi' 
eenntt  (980-1037), -lÄwdJM  (f  HOG), and  Avenzoar  (f  llG3),are  th*? 
moat  oelebruteJ,  and  for  surgery  the  most  important,  of  the  Arabian 
pbysioians  whoüo  writings  have  been  preserved;  the  writings  of  the 
Ixttet  are  die  most  important  for  surgery.  Operative  surgery  suffered 
greatly  from  the  dn^ad  the  Arabians  had  of  blood,  whicli  was  partly 
doe  to  the  Uwa  uf  the  Koran ;  it  cuu;>ed  the  employment  uf  the  ao* 
lual  oaulcry  to  an  extent  that  we  can  hardly  comprehend.  The  dia- 
unction  of  surgical  diseases  und  the  certainty  of  diagnosiii  had  de- 
cidedly increased.  Scientifiohistitutiuns  were  much  culiivuted  by  the 
Arabians;  theraost  celebrated  was  the  school  of  Cordova;  tliere  were 
hospiuda  in  many  places.  The  study  of  medicine  was  no  longer 
lieQy  private,  but  most  of  the  students  had  to  complete  their 
studies  at  somf  scientific  institution.  This  also  had  iw  effect  on  the 
iiatimis  of  the  \\\wt.  Besid*»  Sp:iin,  Italy  was  the  chief  place  where  the" 
•ciencea  were  cultivated.  In  southern  Italy  there  was  a  very  cele- 
brated mcdi&l  school  ut  Salerno  ;  it  was  probably  founded  in  B02 
by  Charles  the  Grcat^  and  \vas  at  its  zenith  iti  the  twelfth  ecnlur}' ; 
ftooordiug  to  the  most  recent  ideas,  this  wns  not  an  eciOcslastical 
8oltoQl,biit  all  the  pupils  were  of  the  laity.  Tliere  were  also  female  pu> 
|iiU,  who  were  of  a  literury  tum  ;  the  best  knoivn  among  these  wa» 
'a.  Original  oli«!ervations  were  not  made  there,  or  at  least  to  a 
slight  cAtcnt,  but  the  nTitiiiga  of  Uic  ancients  were  adhered  to. 
Hi«  »chool  u  also  interesting  from  the  fact  that  it  is  the  6rst  cor- 
pormliun  that  wc  find  Iiaving  tho  right  U>  bestow  the  titles  "doctor** 
and  "  mngi&ter." 

Em]<erors  and  kings  gradiuilly  took  more  interest  in  saence,  and 
ToundtK]  uuivf^raities;  thus  universities  were  founded  in  Naples  ia 
1324,  in  Pam  and  Padua  in  1250,  in  Paris  in  1205,  in  Salamanca  in 
1213,  in  Prague  ia  1348,  and  tlicy  ^vcre  invested  with  the  right  of 
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confcrriDg'  acndcinical  honors.  Philosophy  was  the  science  to  which 
inost  attention  was  paid,  and  for  a  long*  time  Medicine  preserred  her 
ptiiloAC^Iiicol  robe  in  liic  universities;  in  some  cases  they  adhered  to 
Galen*8  system,  in  others  to  the  Arabian  or  to  new  medico-philo- 
sophical systems,  and  registered  all  their  obsen'ations  under  tfaeao 
head«.  This  was  the  greiit  obstacle  to  the  pro^^'css  of  the  natural 
xnonoes,  a  mcutal  slavery,  fruui  which  even  men  of  intellect  could  nut 
free  theinsclves.  The  anatomy  of  Mondino  de  Lussi  (1314)  differs 
very  little  from  that  of  Galen,  in  spit«  of  the  fact  that  the  author 
iKises  it  on  dissections  he  made  of  some  human  bodies.  In  sorgery 
there  were  no  actual  advances  ;  LanfranclU  (^1300),  Ouülo  r/  Cauii- 
aeo  (be^nning-  of  the  fourteenth  century),  Branca  (middle  of  the 
fifteenth  century),  are  a  few  of  the  noteworthy  surgeons  of  those  times. 
Before  jNiasing  to  the  nourialiiug  state  of  tlic  uaturul  scicnoea  and  of 
medicine  in  the  sixteenth  century,  we  must  review  briefly  theoomposi- 
tion  of  the  medical  profession  in  tlie  times  of  which  we  have  been 
speaking,  as  this  is  important  for  the  history.  First,  there  were  philo 
■opfaically  educated  physicians  either  lay  or  monk,  who  had  learned 
medicine  in  the  universities  or  other  schools;  i.  e.,  they  hiul  studied 
the  old  writings  on  anatomy,  surgiTy,  and  special  medichie;  tht^y  prnc- 
tisod,  but  {Hiid  little*  attention  to  surgery.  Another  scat  of  Icarmnp 
was  in  the  cloisters  ;  the  Benedictines  especially  paid  a  great  deal  of 
attention  to  medicine  and  also  practised  surgerj',  although  the  supe- 
riors disliked  to  see  this,  and  occasionally  special  dispensation  bad  tc 
be  obtained  for  an  operation.  The  regular  practising  physicians  were 
sometimes  located,  sometimes  travelling.  The  former  were  usually 
educated  at  scieutißc  schools  and  received  permission  to  practise  on 
ccrtjiin  oonditiona.  In  1339,  the  emperor  Frctlericlc  II.  published  a 
law  that  these  physicians  stiould  study  logic  (that  is,  philosophy  and 
philologj')  three  years,  then  medicine  and  surgery  five  years,  and  then 
practise  for  some  time  under  an  older  ph^-sician ;  before  receiving 
permission  to  practise  independently,  or,  as  an  examiner  lately  said, 
of  physicians  who  had  just  received  their  degrt«,  "  till  they  were  let 
loose  on  the  public."  Besides  these  located  physicians,  of  whom  a 
great  part  were  "  dctctor  "  or  "  magister,"  there  were  many  **  travelling 
doctors,"  a  sort  of  "  travelling  student  "who  went  through  the  markets 
towns  in  a  wagon  witli  a  merry  Andrew,  and  practised  solely  foi 
money.  Tliis  genus  of  the  so-culled  charlatans,  which  phyed  an  im 
portsnt  part  in  the  poetry  of  the  middle  ages,  and  is  still  glecfiilly 
greeted  on  the  stage  by  the  public,  carried  on  a  rascally  trade  in  the 
middle  ages ;  they  were  as  iofanious  as  pipers,  jugglers,  or  hangmen  ; 
even  now  these  tntvelling  scholars  are  not  all  dead;  although,  in  the 
nineteenth  century,  they  do  not  ply  their  trade  in  tlic  market-place,  but 
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JD  tb«  draning-rooms  as  workers  of  miraclcft,  esprcially  as  Chncor-doo 
to«,  herb-doctors,  somiuimbu lists,  etc  Lei  us  now  intiuire  the  rela- 
lioD,  of  tbose  wbo  practised  surgeiy,  to  ilie  above  company.  Tin's 
bnuich  of  tncdiciuc  vraa  oeca&ionallj  resorted  to  by  BlnK>st  all  of  tbn 
above  ;  stUl  tbenj  were  special  surgeons,  wbo  united  into  guilds  and 
formed  bonunble  socictiua ;  they  received  their  jimctical  knowledge 
first  from  a  master,  uniler  whom  they  studied,  and  eubeequently  from 
books  and  Boicntilic  institutions.  Surgical  practice  was  chiefly  confined 
to  tbeae  persona,  who  were  mostly  located,  but  sometimes  travelled 
■boat  aa  "  hernia  doctors,'* "  operators  for  stone,"  **  oculists,"  ete.  We 
•ball  become  noquaiiited  with  some  excellent  men  among  these  old  nia»> 
ten  of  our  art.  Besides  tlie  above,  suigury  was  also  jmictised  by  the 
**  bathers,^  and  later  by  '*  barbers  *'  also,  as  it  was  among  the  Roniaos, 
and  they  were  permitted  by  law  to  attend  to  "  minor  surgery,"  e.  g., 
they  could  cup,  bleetl,  treat  fractures,  sprains,  etc  It  will  be  readily 
understood  tliat  some  strife  would  arise  about  tbo  various  and  some- 
tünoB  indefinite  privileges  of  these  different  grades  of  physicians, 
upocioUy  in  large  cities,  where  all  classes  of  them  were  collected. 
TTiia  was  particularly  the  «use  in  Paris.  Tl:e  surgical  society  there, 
the  **  Cull^gc  de  St.  Come,"  claimed  the  saute  privileges  as  members 
of  the  medical  faeully  ;  they  were  {larticularly  desirous  for  tlio  Baeea- 
lautcale  and  Ijccntiate.  The  "Society  of  Barbers  and  Bathers," 
again,  wished  to  practise  any  part  of  surgery,  just  like  the  members  of 
the  Collate  de  St,  C^mo.  To  gall  the  surgeoas,  the  meuLbora  of  the  fao 
ulty  supported  the  ctnims  of  the  bnrbers,  and,  in  spite  of  muhial  tempo- 
BBfy  coniprotuises,  the  strife  oontinu«! ;  indeed,  we  may  say  that  it  still 
oontinuefli,  where  tliere  are  pure  surgeons  (surgeons  of  the  first  class 
and  barber«)  and  puri>  physicians.  It  is  only  since  about  läj>0  that 
llm  dbttiuciiou  »as  dune  away  with  in  almost  all  the  GiTDian  states, 
awl  neither  chirurgi  puri  nor  medic!  puri  were  made,  but  only  physi- 
cians who  practised  mediciue,  surgery,  and  ubüLelrles. 

To  finish  the  question  of  external  rank,  we  may  notice  that  in  Eng- 
land alone  there  is  still  a  tolerably  well-marked  dividing-line  be- 
tween surgeons  and  physician»,  especially  in  the  cities,  while  in  the 
coantry  **  general  practitionera  "  attend  to  both  medical  and  surgical 
cuea,  and  have  an  apothecary-shop  even  at  the  same  time. 

In  Germany,  Switzerland,  and  France,  circumstances  often  cause  a 
pliysician  to  hare  more  surgical  than  medical  practice;  but  the  med- 
ical staß'  legally  consists  of  physicians  and  assistants  or  baI■be^-sH^ 
gcons,  who,  after  examination,  are  licensed  to  cup,  bleed,  etc.  Tliis 
irrangement  has  finally  gone  into  effect  in  the  anny  ahto,  whcjtj  the 
KKsalled  Company  surgeon,  with  the  rank  of  sergeant,  formerly  had  ■ 
nberable  time  under  the  battalion  and  regimental  ph\'siciana. 
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Ill  agiiiii  taking  up  the  tlircnd  of  the  liiatorioal  devclopmont  of 
Burgvry,  lu  wo  eut«r  the  period  of  *'  RenaJAsaTioe  "  in  the  sixteenth 
oenturj*,  we  must  iirat  think  of  the  great  change  which  then  took  place 
in  aInioAt  nil  sciences  and  arts,  on  account  of  Üva  Itcforniation,  the 
disooTcry  of  printing,  and  the  awakening  spirit  of  criticism.  Oboer* 
vatiuu  of  Ntittut:  began  to  reaasume  its  proper  po&ilioD  and  gruduullv 
but  slowlv  to  free  it«elf  froni  the  fetters  of  the  schools ;  investigation 
after  truth  again  nssumed  its  claims  to  being  the  only  true  way  to 
knowledge — the  Hippocratio  jtpirit  was  a^fain  awakened.  It  was 
cbieBy  ilie  new  investigations,  we  irtight  almost  sar  the  rcdisoorei^, 
of  anatomy  and  the  subsequent  restless  progress  of  this  brunch,  that 
levelled  ule  road.  Vi^wi  (1513-15C4),  Faiopia  (lWa-15G2),  and  £its- 
taehio  (f  1579),  were  the  foundcra  of  our  present  anatomy  ;  their  namcsi 
like  those  of  many  others,  are  known  to  you  from  the  appellations  of 
certaio  parts  of  the  htxly.  The  celebrated  Somhastxt*  Theopknutia 
J^ractlauf  (1493-15r)-i)  was  among  the  first  to  criticise  the  prevailing 
Galenical  and  .'Vrabic  systems,  and  to  claim  observation  as  the  chief 
source  of  mdical  knowledge.  Finally,  when  WiUiam  Jlarvey 
(1578-16.W)  discovered  the  circulation  of  the  blood,  end  AmUi  {1581- 
1626)  discovered  the  l^-nipluitic  ressela,  the  old  anatomy  and  physiol- 
ogy were  obliged  to  give  place  to  modern  science,  which  thence  grad* 
ually  progressed  to  our  times.  Even  tlieii  it  was  a  long  time  before 
practi(!a]  iiu^lieiiie  escaped  in  the  name  way  from  piiilosophio  thral- 
dom. System  was  founded  on  system,  and  the  theory  of  medicine 
constantly  varied  to  correspond  to  the  prevailing  philosophy.  We  may 
claim  tiiat  it  was  not  till  pathological  anatomy  made  its  great  ad- 
vanoes  in  iJie  present  century  that  practical  medicine  aciuired  tbe 
firm  anatomico-phvAioIogtCjd  foundation  on  which  the  whole  structure 
DOW  moves,  and  which  forms  a  strong  protection  against  all  philosoph- 
ical mediuU  aystuns.  Even  this  anatomical  direction,  howi^vcj*,  may  I« 
pushed  too  far  and  too  exclusively.     We  shall  speak  of  this  hereafter 

Now  wo  will  turn  our  attention  to  Uie  scicntiGc  developmcal  of 
surgery  from  the  sixteenth  ocntuty  to  our  times. 

It  is  an  interesting  feature  .of  thai  time  that  the  advance  of  practi- 
cn\  surgcr)-  depended  more  ou  the  surgical  societies  tlian  on  the 
learned  professors  of  tlie  univeraitiea.  Gcnnan  surgeons  had  to  seek 
tlieir  knowledge  mostly  in  foreign  universities,  but  part  of  it  the} 
woiked  DUl  fur  themselves  indc[>endcntly  :  JTcirtrivh  von  I^olapnttuH^ 
a  German  friar  (borD  the  beginning  of  the  fifteenth  century),  Ilicrvn- 
ifmits  Bruwtchieig  (bom  1-130),  JIan«  von  G<r«rfc»i/(aboutl530),and 
F«lix  TTflrte  {fl57fi),  surgeons  at  Basel,  are  finit  among  these.  We 
have  writings  of  all  of  them;  Fciix  Würtz  seema  to  me  the  most 
nrigiaal  of  them ;  he  had  a  sharp,  critical  mind.     Fabry  eott  JlUJen 
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(1560-1C34),  of  Berne,  and  Gottfried  JPurman^  of  Halbcretud  and 
Uivsluii  (about  1670)^  «rero  men  of  great  acquirements;  their  writ- 
rags  show  a  liigh  appreciation  for  tbeir  science,  tbey  fully  rt'cognize«] 
tho  value  and  imperative  necessity  of  cxiu:t  anatomical  knowk'dgc, 
and  by  their  wntinga  and  private  tustruoüon  impurleJ  it  to  their 
■cbolars  as  much  as  (Mssitilc. 

Among  tlie  French  »urgeon»  of  the  fiixtocDth  and  seventeenth  ooi>- 
Um«»t  Ambroise  J^atri  (1517-1090)  is  most  prominent;  Migioalljonly 
a  lurber,  firom  his  great  serrioes,  be  was  made  a  member  of  the  So< 
ciety  of  St.  CT»me;  be  was  very  active  aa  an  army  surgeon,  was  often 
oallcdAvtn  home  on  roiutultatiuiis,  and  at  hist  resided  in  Puriü.  J^are 
advanced  surgtiry  by  what  Vfos  for  those  times  a  very  sharp  criticism 
of  treatment,  especially  of  the  enormous  use  of  problematical  remedies ; 
Mrnie  of  his  iit^tise?,  e.  g.,  on  the  treatment  of  giin-sliot  ivouhiIa,  are 
perfectly  cins&ical;  Iterenilered  himself  immortal  by  tho  imroduction  of 
ligature  for  bleeding  vessels  after  amputation.  J^are,  as  the  reformer 
of  stirgary,  may  be  placed  by  tho  side  of  Vlsal^  as  refonncr  of  anatomy. 
Tbe  works  of  the  abtive  individuals,  besides  some  othera  mom  or 
less  gifted,  held  their  place  into  the  seventecntb  century,  and  it  is 
oiily  iu  the  eighteenth  thut  we  lind  any  impoi'tant  advunces.  The 
«rife  between  tho  members  of  tlic  faoulty  and  those  of  the  College 
de  Si.  C«5me  still  continued  iu  Paris;  the  great  celebrity  of  the  latter 
tiad  more  effect  Uiau  the  professors  of  Burgeri'.  This  was  finally  pruc- 
tically acknowledged  in  1731  by  the  foundation  of  an  "Academy  of 
JMirgery."  which  was  in  all  respeeta  an  analogue  of  the  medical  faculty. 
This  institution  soon  ailvanocd  to  such  a  point  that  it  ruled  the  sur- 
l^ry  of  Europe  almost  a  century  ;  nor  was  tliis  an  isolated  cause }  it 
formed  part  of  the  general  Frcnrh  influence,  of  tliat  universal  mental 
dominion  which  the  **  grande  nation  *' cannot  even  yet  forget  when 
German  8<Tienec  has  fure\*er  eclipsed  French  influence,  after  the  con- 
flict« of  1813-'14,  'J*ho  men  who  then  stood  at  the  head  of  the 
tBorement  in  sui^cal  science  were  Jean  LouU  Petit  (1074-1768), 
Pifim  Jo%  DcMuit  (1744-1 7*Ja),  Pierm  Fmnrois  Percy/  (1754- 
1825),  and  many  othera  iu  France;  in  Italy,  Scarpa  (174Ä-1832)  was 
ibcmosl  active.  Even  in  tbe  Beventecntbccnturv,  surgery  was  highly 
tlevoloped  in  England,  and  in  the  eighteenth  century  it  attained  great 
emlnenw  under  Pirdval  PoU  (1713-17Ö8),  ^ViUiam  and  Jo/m 
ITunter  (1728-l7i>3),  Bet^jamin  SeU  (1749-1800),  WiUiam  C/iewt- 
Jfn  (1688-1752),  Alexander  Monro  (1696-1767),  and  othera. 
Anioa^  thewj  was  John  livrUer^  that  great  genius,  as  celebrated 
hr  annlooiy  as  surgerv ;  his  work  on  indammation  and  wounds 
iiiD  forms  tbe  basis  of  many  of  our  present  views. 

Id  ooinparisoo  witli  theae^  the  names  of  tbe  Gorman  surgeons  of 
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the  eiglttecnth  cc-utury  arc  inst^iiBcant;  most  of  thorn  bmuglit  thrii 
Icnowlcdgo  fniiu  Puris,  uud  uctdcd  little  thai  was  original:  Zorenz 
lieitter  (1683-1758),  John.  L'irkh  Jitiffuer  (1720-1796),  und  CVtr. 
AfU.  Thiden  (I71&-1797),  aro  relatively  the  most  important.  Ger- 
man surgery  only  nbtAined  preatcr  emintnice  with  tho  oommeiuToment 
of  the  present  century.  Carl  Caspar  von  Siebold  (1796-1807),  and 
Auffuat  GiMtlub  JffV/i^CT- (1743-131:2),  were  ditttiiiguidhetl  men  ;  tho 
former  eonred  u  professor  of  siirgery  in  Wurzburg,  the  latter  in  Got- 
tingen ;  some  of  Richttr's  writings  are  valuable  even  now,  especialljrH 
his  little  book  on  rupture.  H 

On  the  threshold  of  our  c-eiitury  jou  see  proff^ssor«  of  Rurj^ory 
again  in  the  foreground,  wheru  they  subsequently  maintained  tbeir^ 
position,  because  lliey  actually  pructiaed  surgery.  A  predecessor  offl 
old  JHchter^  as  professor  of  surgery  at  Güttingcn,  the  celebrated  At- 
b<T(  IlaUer  (1708-1777),  at  onoe  physiologist  and  poet,  one  of  the  last 
encyclopsclists,  says,  "  E^tai  chinirgiao  cathedra  per  aeptemdecim  aa< 
nos  mihi  oonnredita  fuit,ctsi  in  cadavenbusdiHdIimasadministnttJonc« 
chinirgicHs  fiYK]uenter  ostcndt,  non  t^imcn  unqnum  rivum  hominem 
inctdere  sustiimi,  iiitnis  nc  noccrem  verituf."  To  us  this  seema 
scarcely  credible,  so  great  is  the  change  wrought  by  a  huudnnl  years. 
Kven  at  the  coiiiraenoemcnt  of  this  century  the  French  surgeons  re- 
niainol  at  the  hehn ;  Äoyrr  (1757-1HS3),  Btlptch  (177C-1HHÜ),  and  pap. 
lirulurly  X*«//f/y/ren  (1777-1835), and  Jean  Dominique iMt^ey  {I't'iQ— 
1842),  were  almost  undisputed  authorities  in  tlicir  line.  Uesides  them 
there  arose  in  England  the  unimpeachable  authority,  Sir  AstieyCoop- 
er  (1768-1841),  Xarrcy,  the  constjuit  companion  of  Napoleon  I.,  left  a 
large  number  of  works ;  vou  will  hereaftiM'  read  his  memoirs  with 
great  mUtn^i,  Jhipuytren  was  chiefly  celebrated  for  his  exoellenft 
clinical  lectures.  Cooper'»  moDOgmphs  and  lectures  will  fill  you  with 
rstoiiishmcnt.  Translatiotis  of  the  writings  of  the  above  French  snd 
Kriglish  surgeons  lirst  aroust*d  German  surgery ;  but  soon  the  subject 
was  gone  into  most  profoundly  by  original  workers.  The  men  w^ho 
induced  the  German  revolution  in  surgery  were,  amongothcr«,  Vincetta 
von  Kern,  of  Vienna  (I76fr-18-i!>),  Jofm  Nep.  liuH,  of  Berlin  (1776- 
18-10),  Phi/ipp  von  M'a/t/ier^  of  Munich  (1783-1849),  Carl  Fcrd.  tr<»»f 
trra^'e,  of  Ucrtin  (1787-1840),  Conr.  Joh.  Martin  JMvgenlx'i-k,  of™ 
Göttingen  (1776-1850),  Joh,  I^ieJrich  Diefenbach  (I795-1847), 
CitJfMn  von  Textor  (17S2-l8*iO),  of  WUrzlnirg. 

llie  nearer  we  approach  the  middle  of  our  century,  the  more 
rugged  bounds  of  nationality  disappear  from  the  domains  of  surgeiyi 
With    increased    means  of  communicalJon,  all   advances   in  science 
8|tread  with  breathless  baste  to  at)  parts  of  the  civilized  world.    Num- 
berless writings,  national  and  international  medical  congreastwi,  and 
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personal  intercourse,  liave  brought  radical  ohan^pos  to  the  surgeoDS  as 
well  as  to  oUieni,  A  generauon  of  Burgeon.%  upon  wtiose  works 
the  profession  looks  with  boonr,  app^^ars  to  be  now  dying  out;  I 
meaui  men  such  as  Stanley  (1791-18Ö2),  Zaiorence  (17&3-18Ü7),  and 
BrodU  (1783-1862),  in  Engluad;  Eoux  (1780-1854),  Bonjtet  {\%(i^- 
1858),  Leroy  (1798-18G1),  Maii/aiffite  (180Ö-18C5),  Civiak  (tl867), 
JoUrt  (17^)9-1808),  and  Vel/^eau  (1705-1SG7),  in  France;  ikittm 
(i:93-186-i),  in  Belginm ;  ValenliM  MnU  (1785-1805),  in  America; 
Witiser  (17i>9-IS(J3),  ScAuJi  (18Ü+-1865),  and  others,  in  Germany. 
Fr*m  our  own  generution  also  we  have  some  losses  to  mourn,  eepo* 
cially  the  irreparable  death  of  the  gifted,  itidefntigabb  inrestigator 
O.  IFiAer  (1827-1867) ;  of  the  excelleut  I^vUin  (-18'i7),  one  of  the 
most  solid  of  modern  French  surgeons  ;  of  Middeidorpf  {1834-1863), 
the  oelebmtcd  Inventor  of  galvaoo-caustio  opcralionä.  Among  the 
living  ve  might  name  many  on  whose  shoulders  rests  the  gnjwing 
generation  of  German  surgeons,  but  they  do  not  yet  belong  to  his* 
toTT.  But  there  is  one  point  I  must  not  leave  uumentioned,thut  is,  the 
iutn^uctiun  of  piUn-fjuulling  remedies  into  surgery.  The  nineteenth 
ceotur^'  may  be  proud  of  the  discovery  of  the  practical  use  of  sulphu- 
ric ether  and  chloroform  as  aniestfactics  in  all  sorts  of  operations.  In 
1346  came  from  Boston  the  Hrst  news  that  Morton  the  dentist,  at  the 
ifiirjicstion  of  his  friend  J)r.  JacA-»yn,  had,  in  cxtracliug  teeth,  era- 
}!oycd  inbiilulions  of  sul[)huriü  ether,  pushed  to  cumptetc  auiesthcsta, 
•rilh  pcrrfcct  success.  In  1859,  Aim/wo'i,  professor  of  obstetrics  iu  Ed- 
hiliurjch,  instead  of  other,  Intruilmx'd  in  surgical  praeticc  chloroform, 
wiiieh  nets  stilt  better,  which,  aftor  various  trials  witli  other  Rlmilar 
sahstances,  still  preserrea  tt«  rt^putation.  Thanks  I  in  the  name  of 
loHeriug  humanity,  a  thousand  thanks  to  these  men  t 

In  ouDtinuation  of  my  previous  remarks  regarding  German  sur^ 
gery,  I  will  simply  add  that  at  preiicni  it  stands  at  least  er]uul  to  tliat 
pr  other  nttlious.and  is  perhaps  even  superior  to  that  of  France  at  the 
lircaent  tima  To  perfect  ourselves  in  tJie  soience  of  surgery,  we  no 
longer  aectl  to  Tisit  Paris.  But,  of  course,  it  is  nevertheless  desirable 
for  every  physician  to  enlarge  his  experience  and  obBer\'ation  by  visit- 
ing forrign  lands.  In  the  scientific  as  well  as  in  the  practical  part  of 
surgery,  and  of  medicine  generally,  Gnghmd  is  now  more  advanced 
than  uny  other  oounlry.  In  America  also  great  advances  have  been 
nadc  in  pnictical  surgery.  From  the  time  of  JLtnUr  io  the  present 
day,  English  surgery  has  about  it  something  noble.  Surgery  owes 
its  givat  revolution  in  Uie  nineteenth  century  to  it«  attempt  to  unite 
■A  medical  knowledge  in  itself ;  the  surgeon  who  suncecdn  in  this,  and 

iW>  nw«tera  the  entire  mecluiuical  side  of  the  art,  may  feel  that  h« 

ku  atta.ned  the  highest  ideal  in  medicine. 


u 


INTBODÜCTIOX. 


Ucfurc  cütoriiijf  on  our  subjoct,  I  will  add  a,  fuw  rcnmrks  about 
the  study  of  surgery  as  it  i»,  or  is  said  to  be,  puisueU  in  our  bi^rli* 
icbools. 

In  tho  four  years*  oourse  of  medical  study  wliioh  is  customary  in 
German  universities,  I  would  advise  you  not  to  begin  surgery  before 
ibc  fifth  seniestre.  You  oft<:n  deMre  to  esaij>c  the  prfiliniinary  studie« 
and  plunge  at  once  into  tbe  practicaL  It  in  Iriie,  this  is  somowhaC 
leas  tho  case  since  courses  on  auatoiny,  microsoupy,  pliysiulugy,  cbetti- 
istry^etc.,  Iiave  been  started  in  the  liigh-schooU,  where  you  hu\-e  some 
practice ;  nct'Crthcless^  there  is  still  too  much  haste  to  enter  the  elin 
lea.  It  is  true,  it  is  one  way  of  gaining  experience  from  the  very  start; 
you  oonsidejr  it  more  interesting  than  bothering  yourselves  at  first 
with  things  whose  connection  with  {Hracttne  you  do  not  ejcactiy  tm* 
derstand.  But  you  forget  that  a  oertain  school  of  obscrration  must 
be  gone  through  with,  to  enable  us  to  make  actually  useful  what  we 
know.  If  any  one  just  released  from  school  should  at  once  enter 
the  hospital  oa  a  student,  he  would  be  in  the  same  poNtLinn  as  a  child 
entering  the  world  to  oollecl  knowledge.  Of  what  ust;  »re  the  ex- 
periences of  the  child  for  his  subsequent  life  among  mcu  ?  How  late 
it  is  before  we  see  tlie  true  use  of  the  most  common  obserratinns  of 
daily  life  t  Hence,  to  wade  through  the  entire  development  of  medi- 
cine  in  this  empirical  manner  would  be  a  long,  tedious  laU>r,  and  only 
a  very  giftod,  induslrious  mi\n  would  Icani  any  thing  tn  this  way. 
After  having  made  numerous  errors,  we  must  not  place  too  great  a 
value  on  "experience"  and  "observation,"  if  by  those  terms  wo  mean 
no  more  than  the  laity  do.  It  Is  an  art,  a  tjilent,  a  i«-ien<ie,  to  observe 
critiially,  and  tnnn  our  observation»  to  draw  cx>rrecl  cotmlusions  for 
our  "experience;'*  this  is  the  stJ*oag  point  of  the  empiric;  the  Ulty 
know  experience  and  observation  in  tho  vulgar,  not  in  the  sotcnlilio 
sense,  and  tJiey  value  the  so^-allcd  experience  of  on  old  slirphcnl  oi 
high  as,  sometimes  higher  than,  that  of  a  physician;  unfortmiately» 
tlie  public  ore  sometimes  right  on  this  point.  But  enouglil  when  a 
pbjsicisn  or  any  one  else  displays  his  experienoe  and  obscn.'ation  be- 
fore jou,  look  sharply  to  see  whether  he  has  any  brains. 

In  making  these  remarks  against  pure  empiricism,  we  do  not  br 
any  means  intend  to  say  that  you  must  be  theoretically  acquainted 
with  all  niediciuc  before  studying  it  practically,  but  vou  should  bring 
a  certain  knowlclge  of  the  fundamental  principles  of  natural  adcooe 
with  you  into  the  cUnio.  It  is  absolutely  necessary  to  have  a  genenti 
idea  of  what  you  are  to  expect;  and  you  must  know  something  of 
the  tools  before  seeing  tliem  used,  or  t-iking  them  in  your  hands.  In 
other  wurrls,  you  should  know  the  outlines  of  gencrul  pathology  and 
lhera|ioutics,  as  well  as  of  materia  medics,  before  going  to  tho  beü> 
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sidR  of  tlw  iratk-itt.     General  stirg^r^r  ia  ooly  one  part  of  general 

paüiologv,  bence  jou  sliould  study  the  latter  before  enterinjf  the  sur» 

gic«!  cliiiie.     Firj^t,  you  sJtould  gain  a  clear  und  era  tending  of  normal 

litstology,  at  lea^tt  of  its  general  parts;    patKoIo^cal  anatomy  and 

bifitolo^'  should  ocmie  with  general  surgeiy,  about  the  fifth  semeatre. 

General  surjrerv,  the  subjuot  of  the  [irvticut  lectures,  ta  a  part  of 

getientl  (Hilhuloirv,  lu   wc  have  already  stated;  but  it  is  nearer  to 

practice  ihau  tlic  latter.    It  comprises  the  study  of  wounds,  inflain- 

mtiOQS,  and  tumors   of  the  external  parts  of  tlie  body,  or  of  tiioae 

'|Myrts  ilwt  nmv  bo  handled   from  without.     Special  or  topographical 

iBUT^ery  oocupiea  itself  with  the  surgical  dise:is«'a  of  different  parta  of 

tbe  body,  so  that  the  moBt  different  tissues  and  organs  are  to  be  con- 

sidarvd  according  to  their  location ;  for  instance,  while  we  here  treat 

only  of  wound»,  of  their  mode  of  recovery  und  tn-almcnt  in  gencml, 

'•pocüü  surgery  treats  of  wotrnds  of  the  head,  breast^  and  abdomen, 

|Myin{^  special  ottcolion  u»  the  participation  of  the  skin,  bones, 

mkI  viscera.    Were  it  possible  to  pursue  tlie  study  of  surgciy  for 

'eeteral  years  in  a  large  hoapitid,  and  could  careful  clinical  consid> 

cnttinn  of  individual  cases  lie  carried  on  coutinuously  with  Uie  regular 

stndie-s,  it  would  probably  be  unnecessary'  to  treat  of  speitiid  surgery 

In  aeiwmle  systematic  lectures.    But,  since  there  are  many  soi^ical  dis- 

naea  that  perhaps  mav  not  occur  for  years  even  in  a  large  hospital, 

but  which  should  be  known  to  the  surgeon,  the  lectures  on  special 

surgery  are  by  no  means  superfluous,  if  they  ore  short  and  to  the  point. 

During  my  student  days  I  ticciisiomdly  heard  the  remarii :    *'  Why 

felKJuld  I  go  to  listen  to  special  surgery  mid  pathology  ?     1  can  read 

them  more  conveniently  in  my  room."     This  may  be  sil  tnie,  but  un- 

fortunati-ly  it  is  rarely  done,  unleits  in  tlve  fuial  semestn^'t,  when  exam* 

buition  ia  appnKu:hiug.     Tliis  reasoning  is  false  in  another  respect 

also:  the  viva  vox  of  (he  teacher,  as  old  LcMffenbeck,  iu  Guttiugen, 

itaed  to  say  (and  be  had  a  vha  vox  io  the  beat  souse  of  tlie  word), 

tbo  winged  word  of  llio  tcacltcr  is,  or  should  be,  more  exciting  and 

eSective   thun  wliat  is  read,  and  the  acoompanying  demnustrations 

of  dj;igniin!^  preparations,  experiments,  etc.,  should  render  the  lectures 

□D  practical  surgery  and  medicine  particuliirlv  valuable  for  you.     I 

attach  great  value  Lo  deraoaatratiun  in  medical  iustruetinn,  for  I  know 

b^  cxperienoe  that  this  kind  of  toacbing  is  most  exciting  aud  per- 

inuienl. 

Besides  the-se  two  sets  of  lectures  on  general  and  ^>ec)al  surgery 
]i<m  bare  to  prkotise  operations  on  the  cadaver ;  this  you  may  post- 
pone to  the  last  scinestres.  I  alwa^'S  like  students  io  hiVe  their 
courso  in  opcratioas  iu  the  sixth  or  seventh  semestre»,  along  with 
Umi  special  burgery,  so  tliat  I  may  give  tbem  the  oppurtunity  of  och 
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ouionully  oporutiii^,  or  even  of  Btnputating,  under  my  direction.  It 
^ve»  cxiunigu  iu  practice,  if  ooe  has  during  studcut-lifc  performed  o|>- 
erutioiis  on  ihe  Hvinjj  subject,  When  you  have  foUoM-ed  the  lecture? 
OD  genenil  surgery,  you  may  enter  the  enrgicftl  cHnic,  and  there,  in 
the  serenth  and  eighth  semestres,  c^nly  give  ftn  account  of  your 
knan-ledgo  in  spocial  cases,  and  accustom  yourselves  ta  collecting 
your  ideas  rapidly,  leHm  to  distinguish  the  important  from  the  untm- 
[lortfmt^  and  to  Icani  generally  iu  what  practice  re:dly  consists.  You 
will  tliuB  iearo  tlic  points  where  your  knowledge  Is  deficient,  and  may 
perfect  yourselves  by  persevering  study.  ^^Ticn  you  have  Ujus  com- 
pleted the  legtd  time  of  your  studies,  passed  your  exumination,  and 
hare  inereuscd  your  medieal  knowledge  by  a  few  months  or  a  year  in 
various  large  hospilala  at  botne  or  abroad,  you  will  be  in  condition  to 
appreoiato  the  surgical  cases  turning  up  in  practice.  But,  if  you  wish 
to  devote  special  attention  to  surgery  and  operating,  you  are  still 
far  from  the  gt>iil :  then  you  must  become  accustoined  to  operating  on 
tbc  cadaver,  enter  a  surgical  ward  as  aaaiataut  for  a  year  or  two,  un- 
tiringly study  monographs  on  surgical  subjects,  perseveringly  write 
out  cases,  etc. — -in  short,  follow  out  the  practical  scliool  from  the  lowest 
step.  Vou  must  be  fully  nn]uainted  with  hospitjd  servi«*,  even  with 
the  duties  of  the  nurses ;  in  short,  you  should  know  prnntically  even 
the  most  minute  tilings  appertaining  to  the  care  of  piilients,  and 
should  even  perform  the  duties  yourselves  occasionally,  so  that  you 
may  be  fully  master  of  the  entire  medical  service  intrusted  to  you. 

Von  sec  there  Is  much  to  do  and  to  leam :  with  patience  and  perse* 
vurance  you  will  accomplish  it  all  j  but  these  virtnc-s  are  necessary  to 
the  study  of  mfidicine. 

"Student"  comes  from  "to  study;"  hence  you  must  study  &ith< 
fully;  the  teacher  indicates  lo  you  what  he  considers  the  most  impoi^ 
taut;  he  may  stimulate  you  in  various  directions;  wlint  he  gives  you 
as  positive  may,  it  is  true,  be  carried  home  in  black  and  white,  but,  to 
cauise  this  positive  knowledge  to  live  in  you  and  become  your  mental 
ptoperti',  you  nuist  depend  on  your  own  mental  effort«,  which  form  the 
true  "  study." 

When  yon  cnndui't  yoiusclf  as  a  passive  receptacle,  you  may,  it 
is  true,  ac<|uipe  the  name  of  a  very  "  Icariml  person,"  but,  if  you  du 
not  awake  your  knowletlgo  into  life,  you  will  never  become  a  good 
**  practising  physician."  Let  what  you  see  enter  your  mind  fully* 
warm  you  np,  and  so  occupy  ymir  attention  that  you  must  think  of  ir 
frequently,  then  the  true  pleasure  and  appreciation  of  this  mental 
labor  will  fill  ycnu  Git^thf,  in  a  letter  in  Sch  Hier,  aptly  says :  "  Pleas- 
ure, comfort,  and  interest  in  the  affairs  of  life,  are  the  only  realities 
til  else  is  vaui^  and  diuappoiolmcnt.^ 
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LECTURE  II. 

]f«d«  of  Orlflii  ftnd  Appearan««  oftlieaa  Wounds. — Vxrinui  Fonnt  or  Inoi>«d  Woonds, 
— AppcainiiM  «lunuff  kii<1  iminiKlifttel}' after  ibcirOocttrrctice.— fain,  Blocdioi;. — 
Vant-iW  or  llnmnrrhiiifD;  AR«rial,  V«doijs,— EntraiiM  n(  Air  throagh  Wouadcd 
Tctftfc, — I'arviicliyiriBtou«  HarmofThafo.— [[»mnrrtinicio  DialhoalR. — Mamiorrhaga 
fma  tlte  Pbaryiu  aad  Kcctuiu, — Constitutioiial  EITccu  of  Severo  HKraorrbaff«, 

TiiE  proper  tro«tmcnt  of  wound«  is  to  be  regnrded  «s  the  moat 
important  requirement  fur  tlic  siirg«)n,  not  vaXy  od  accoiiut  of  the 
freqocDcT  of  this  variety  of  injury,  hut  bucauso  we  so  often  inten- 
tionally nmke  thi.'ni  in  operating,  ovcii  when  operating-  for  Romeihin^ 
that  is  nut  it-self  dtinjreroua  to  life.  Hence  wo  are  answerable  for  the 
healing  of  the  wound,  to  sa  great  an  extent  as  it  is  possible  by  expe- 
rience to  judge  of  tlie  danger  of  an  injury.  Let  us  commence  with 
iniiBed  woundM. 

InjvuN!S  caused  by  sharp  knives,  scissors,  sabres,  cleavers,  hatchets, 
Mc^  represent  pure  incised  wouuda.  Such  wounds  are  usually  recog- 
tüsable  by  the  regular  sharp  borders,  where  wc  sec  the  smooth-cut 
Surface  of  ttic  unchanged  tissue;  should  the  instruments  be  btunt,  by 
Tery  rapid  motion  they  may  still  cause  quite  a  smooth  incised  wound, 
while  hy  slowly  entering  the  tissue  they  would  give  the  edges  of  the 
wouDd  a  tagged  appearance;  occasionally,  the  variety  of  the  injury 
does  not  beoome  evident  till  the  wound  is  healing,  fur  wounds  made 
with  sharp  instruments  heal  more  readily  and  quickly  (for  reasons  to 
be  gtvcn  licreafter)  than  those  caused  by  the  slow  entraace  of  dull 
knives,  scissor«,  etc. 

Rarely  a  perfectly  blunt  body  makes  a  wound  exactly  like  an  incised 
one.  Tliia  may  otiour  from  the  skin  being  torn  through  by  force  ap- 
plied thmogh  a  blunt  object,  at  a  point  where  it  lies  over  the  bone, 
lliua  you  will  not  unfrcqucntly  see  scalp-wouuds  resembling  incised 
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wounds^  altliougli  thej  may  have  been  due  to  a  blow  from  a  blunt  body, 
or  from  striking'  the  beud  aguast  a  fitoiic,  beam,  eta ;  similar  Bmootfa 
wounds  of  the  skia  also  occur  on  tbc  hand,  espcciaDj  on  tlic  volar  sur- 
face.  Sharp  angles  of  bone  may  so  divide  the  skin  from  within  that 
H  will  look  as  if  cut  through,  afl,  for  instance,  when  one  falls  on 
the  crest  of  the  tibia,  and  it  divides  the  skin  from  within  outwartL 
As  may  be  rendiJy  understood,  sharp  splinters  of  bone  perforating  the 
skin  may  also  malte  wounds  with  sraooth  Kurfaces.  I^Astly,  the  <^ei^ 
hi^  of  (.'xit  of  a  bullet-wound,  t.  e.,  uf  the  canal  which  represents  tbe 
passage  of  a  buUct,  may  soiuctiuics  be  a  sharp  slit. 

nie  knowledj^  of  these  points  is  important,  for  a  judge  may  a&k 
you  if  a  woiiiid  hns  been  causc<)  by  tliis  or  that  instrument,  in  this  or 
that  manner,  points  which  may  greatly  afieot  Üie  bearings  in  a  crimi- 
ual  suit. 

Bitherto  we  have  only  considered  wounds  made  with  a  blow  or 
stroke.  But,  by  repeated  cuts  on  a  wound,  the  edges  may  acquire  a 
bucked  appeurunce,  and  thus  the  requirements  for  recovery  may  be 
very  much  changed.  For  the  present,  we  leave  sueh  wounds  out  of 
considcraiidn  ;  their  mode  of  reoovciy  and  treatment  is  just  tlie  same 
as  that  in  contused  wounds,  unless  they  can  be  artificially  converted 
into  simple  incised  wounds  by  paring  off  the  jagged  edges.  Th« 
various  direcl  Ions  In  whli.-h  the  cutting  instnimeiit  enters  tho  body 
generally  makes  little  difference,  unless  the  direction  be  so  obliqua 
that  aome  of  the  soft  parts  are  detached  in  the  form  of  a  more  or  lest 
thick  flaji.  In  these _/ffl/>-wounils,  the  width  of  Üio  bridp^  uniting  tbe 
half-^cpiirated  portiou  with  the  body,  is  im^tortant,  because  on  tbia 
depends  the  qucstioa  as  to  whether  circulation  of  blood  can  continue 
in  this  (lap,  or  if  it  hits  ceased,  and  the  detached  portion  is  to  be  re> 
ganled  as  dead.  Plap-wounds  are  chiefly  due  to  cuts,  but  may  also 
nriso  from  tearing ;  they  are  very  frequent  in  the  head,  where  part  of 
(he  scalp  is  torn  off  by  a  hard  blow.  In  other  cases  a  portion  of  the 
eoh  parts  may  be  entirely  cut  out ;  then  we  have  a  wotoid  with  losa  eg/ 
wuh»tanc€. 

By  penetrating  wound»  we  mean  those  by  which  une  of  tlie  three 
gnat  caviliea  of  tlic  body  or  a  joint  ia  opened ;  tJiey  are  most  fra> 
quently  duo  to  stabs  or  gun-shot  injuries,  and  may  be  complicated  by 
wounds  of  the  viscera  or  bone&  Bv  the  general  terms  longitudincU 
and  diagonal  vionivAi  we  of  course  mean  those  corresponding  to  the  long 
or  diagonal  axes  of  the  trunk,  head,  or  extremities.  Diagonal  or  longi* 
tudinal  wounds  of  the  muscles,  tendons,  vessels,  or  nerves,  are  uf  course 
those  divUling  these  parts  longitudinally  or  dlag^iually.  llie  symfv 
tnms  in  the  person  woundtti,  imlueeil  more  or  less  dii-ectly  by  the 
vound,  are,  first,  pain  ;  then,  bl&edi/tg  and  gaping  of  the  wound. 


STMPTOMS— PAIN. 


Aa  all  tlt<*  tissues,  not  excepting  the  epitlielial  and  epidermoid, 
ArBsapplietl  with  soiisory  nerves,  injury  at  onoo  ca,\isca  pain. 

Thia  paio  varies  grtwtiy  with  the  nerve-supply  of  the  wounilcd 
pvt,  and  trith  the  lensitiveDGss  of  the  patient  to  pain.     Hie  most 
aeuitiro  parts  are  the  fingers,  Ups,  tongue,  nipples,  cjttenial  genitals, 
[sad  about  the  anus.     Doubttesa,  each  of  you  knou-a  from  experience 
the  diaracter  of  the  pain  from  a  \f  ound,  aa  of  the  finger.    The  dimion 
of  the  akin  ia  the  most  painful  part;  injury  of  the  muscles  and  ten- 
dooa  >a  fiu*  leas  so ;  injury  of  the  bone  is  always  very  puiriful,  as  you  nmy 
And  from  any  one  that  has  re<:oven:d  from  a  Craature;  it  lius  uUk)  been 
banded  down  to  us  irom  the  times  when  amputations  were  made  with- 
'  '      'form,  that  sawing  the  bunc  was  the  mo^t  painful  pari  of  the 
..     The  mucous  membrane  of  the  intestines,  on  being  irri- 
tated la  various  ways,  shows  very  little  sensitiveness,  as  has  been  occa- 
tionallr  observed  on  man  and  beast;  the  vaginal  portion  of  the  ute- 
rus also  ia  almost  insensitive  to  mechanical  unci  chemical  imtation; 
oooaaioually,  it  may  be  touched  with  the  hot  iron,  as  is  doue  in  treat- 
ing certain  diseases  of  this  part,  without  its  being  fett  by  the  patient. 
b  appears  that  the   nerves   requiring  a  spociho    irritation,  as  the 
MTTM   of  special   sense,   are   aecompanied   by    few  if  any   sensory 
fifaraa.     The  rebttion  of  the  sensor^'  nerves  of  touch  tu  tJie  sentient 
ia  UK  skin  cannot  bo  regar^ldl  as  decided,  or  whether  then.* 
Ibe  aay  docided  difference  betweea  them.     In  the  uose  and  tongue,  we 
[llare  seauory  and  sentient  nerves  close  together,  so  that  in  both  parts, 
rtnstd«a  the  speoilio  sense  peculiar  to  the  organ,  pain  may  also  be  per- 
eeired.     The  white  aubstaace  of  the  brain,  although  containing  many 
Dorves,  is  without  feeling,  aa  may  be  seen  in  many  severe  injuries  of 
tbs  head.     The  division  of  ner\-e-trunks  is  the  severest  of  all  inju* 
^riea.     Some  of  you  may  remember  the  pain  from  rupture  of  a  denial 
nerve  on  cxtraeUoa  of  a  tooth.     Severing  of  thick  nerve-trunks  umst 
r  rpowering  pains.    Sensitiveness  to  pnin  appears  peculiar  to 

t  ..:n,    But  you  must  not  ronfounri  this  with  various  exhibitions 

of  pain,  and  with  the  {»ychicul  powerof  suppressing,  or  at  li^ast  Umiting, 
tilts  oxhilMtion;  the  latter  depends  on  the  strength  of  will,  as  well  aa 
1 00  the  Cempenuoent,  of  the  individual.  Vivacious  persons  display  their 
at  woU  as  their  other  feelings,  more  than  pUlegmatiu  pecsoos. 
Uoat  pefsoos  maintain  that  crying,  as  well  as  the  instinctive  powerful 
l«nuou  of  all  the  muscles,  especially  of  the  masseters,  gritting  the 
teeth,  eta,  renders  the  pain  more  cndurahle.  Pcrsonallv,  1  liave  not 
htntk  able  to  verify  this  statement,  and  I  think  it  must  be  a  mistjike 
of  the  patients.  Strong  will  in  tlm  patient  may  do  much  to  suppress 
Uieshow  of  pain.  I  well  remember  a  woman  in  the  Oattingen  oLiiiic, 
■ben  I  was  a  student,  who,  without  chlorofurm,  had  the  whole  uppei 
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jaw  rnmoved  for  n  malignant  tumor,  aiul,  during  this  diffiotilt  uid 
paiofut  operation,  she  dtd  not  on(ru  cry  out,  ullliough  anvcrul  brancbe« 
of  the  trifsciiil  ner%-c  wcru  divided.  Women  ^>iicrally  stand  sulTer- 
tng  butter  and  iiiurL'  puticutly  than  men.  Hut  tbo  neoeasary  exercise 
of  psydiical  strenj^h  not  unfrequently  causes  stibecquent  fainting,  or 
excessive  physical  and  psychical  relaxation,  of  longer  or  shorter  du- 
ration. You  will  eertaiiily  meet  persona  wlio,  viihout  any  exercise 
of  will,  show  so  tittle  puin  from  aorere  injury  that  we  can  only  be- 
lieve that  they  really  feel  pain  less  acutely  than  others;  I  have  ob* 
served  this  most  in  (]al>by  sailorH,  iu  whom  all  the  aequclte  of  tbo 
injury  are  also  generally  very  iosigniGcant. 

The  quicker  the  wound  is  made,  and  the  sharper  the  knife,  the 
has  the  pain  ;  heuce,  in  large  and  small  operations,  it  has  always 
seeiiifd,  and  very  currectly  toi),  for  the  advantiige  of  the  patienr, 
that  the  iniiii^ions  should  be  made  with  certainty  and  rapidity,  par- 
tioulaHy  in  dividing  the  skin. 

The  feeling  in  the  wound,  immediately  after  its  reception,  is  a 
peculiar  burning.  Tt  can  scarcely  hi;  termed  any  thing  but  the  feel- 
ing of  boiii^  wounded  ;  there  &re  a  Dumlrer  of  provieoiaUams  for  it — 
in  Northern  Gunnany,  for  instance,  they  say  *'  the  wouud  smarts. ** 
Only  when  a  nerve  is  compressed  by  somctbiug  in  the  wouud,  twisted 
or  irritated  in  some  way,  there  are  severe  neuralgic  pains  immedi- 
ately after  the  injury ;  if  these  do  not  soon  cease  spontaneously,  or 
after  examination  of  the  wouud  and  removal  of  the  local  cause.  If 
possible,  they  should  be  anv^tcd  by  the  exhibition  of  some  internal 
remwly  ;  otherwise,  they  will  induce  and  keep  up  a  state  of  excite- 
ment in  the  patient  that  may  incrcssc  to  maniacal  delirium. 

To  avoid  the  pnin  in  op-.ration^  wo  uow  alwnys  use  amesthet* 
icsj  this  subject  will  be  treated  of  in  the  course  on  operations. 
Recently  other  has  come  more  into  use  on  account  of  the  number  of 
deaths  from  chloroform.  I  now  u^e  a  rompositton  of  3  f>arla  chloro- 
form, 1  sulphuric  ether,  and  1  absolute  alcohol,  which  sf>ems  leas 
dangerous  than  chloruform  alone.  In  England,  for  some  years, 
Spencer  ffi/i»,  nmong  others,  has  used  and  recoramendt'd  bichloride 
of  mothyline,  claiming  that  it  acts  as  quickly  as,  and  is  leas  dan- 
gerous than,  chloroform.  Loral  anfvut/trtic/;  which  have  for  thi'ir 
object  temporary  blunting  of  the  pain  in  the  part  to  be  operated 
nn,  by  spplicttion  of  a  mixtnre  of  ice  and  saltpetre,  or  salt^  have 
been  agnin  abandoned,  or  rather  they  have  never  been  genemllr 
reoeivcil.  Ileeently  these  attempts  have  again  acquired  a  general 
interest,  as  it  seemed  that  a  suitable  method  of  local  nuH^thesia  had  at 
last  been  found.  An  English  physician,  Hiehitrdson^  constructed  a 
small  apparatus,  by  which  a  stream  of  pure  ether  [or,  bettor,  rhigo- 
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le]  Bpray  U  fur  a  time  blovrn  agninst  one  spot  in  the  skin,  and 

cold  is  here  induced  that  nil  seuEation  is  lost.     After  procuring 

of  this  ether  (hj'driinylather)  from  Eng^land,  I  whb  satisfied  of 

iU  perfect  action.     In  a  fuw  seconds  the  skin  iKrcomes  chalky  wiiilVf 

sad   libäulutely   without  scu^atiuii ;    but  the  c0V;ct   hiirdly  extends 

llirough  a  inodenitely  lliick  cutis ;  and,  if  the  ctJicr  be  still  blown 

ifligainst  tlie  out  surface,  the  frozen  tissues  cannot  be  distLnguishcd 

>m  each  other,  and  the  kiufo,  being  coated  with  ice,  will  no  longer 

out.     Hence,  even  in  this  more  i>orfect  fomi,  local  aiuBBtbeaia  c&d 

only  be  used  advantageously  in  a  few  minor  operationa.     My  former 

dn»d,  thai  healtng  of  the  wound  would  be  essentially  iuterfcrcd  with 

by  this   freeiing  of  the  part,  hua  been  ehowu  by  experience  lo  be 

)uudlr-Bs,     For  quelling  the  pain,  ntid  »b  a  hypuotic,  ininiedialoly 

extensive  injuries  or  operations,  there  is  nothing  better  than  a 

•r  uf  a  grain  of  muriate  or  acetate  of  morphia;  this  quiets  the 

[patioDt,  andf  even  if  it  do»  not  make  him  sleep,  he  feels  leas  pain 

bis  wound.     Quite  reccully  hydrate  of  chloral  (  3  »»-  3  j,  in  liaU 

'•  gloss  of  wat4.'r)  has  been  used ;  its  narcotic  action  was  discovered 

by  ZiUdreieh^  1869.     It»  effect  is  essentially  hypnotic,  but  very  uncer- 

,  tain  ;  it  cannot  supplant  chloroform,  but  is  a  decided  acquisition  t<j 

'our  materia  mcdicn.     Locally,  for  the  relief  of  pain,  wo  employ  cold 

io  the  shape  of  cold  compresses,  or  bladders  filled  with  ice,  applied 

to  the  wound.     \Ve  shall  refer  to  this  under  tlic  treatment  of  wounds. 

Lastly,  we  maj*  give  hypodermic  injections.     If,  with  a  rery  fine 

lyrioge,  furnished  with  a  lance-eliaped,  sharp  c»nula,  which  may  be 

Uirust  readily  through  the  skin,  w^c  inject  a  solution  of  ^-\  of  a  grain 

|flf  acetate  or  muriato  of  morphia,  this  remedy  will  exercise  its  nar- 

eotio  effect  at  first  locally  on  the  nerves  it  comes  in  contact  with,  and 

then  on  tJie  brain,  as  the  solution  is  absorl»<>d  and  enters  the  blood. 

Of  late,  this  mode  of  employing  morphia  has  been  exceedingly  popu* 

Ur;  immediately  after  an  operation,  or  severe  injury,  such  an  injcc- 

lion  is  given,  and  the  pain  is  at  once  am'sted. 


In  a  pure  incised  or  punctured  wound,  kivmorrhage  is  another  iin> 
^ftediate symptom;  its  extent  depends  on  the  number,  size, and  variety 
rf  the  divided  vcescla.  At  present  we  shall  only  speak  of  luemorrhage 
from  tissues  previously  normal,  and  distinjfi^ish  capillar}*,  parenchyma- 
tous, arterial,  and  venous  hxmorrhnge^  which  must  be  considered  8e]> 
irately. 

As  is  well  known,  the  diSereni  parts  of  the  body  vary  greatly  in 
ilarily,  especially  in  the  nuinl)er  and  size  of  the  capiliark«.     In 
>tB  of  equal  size  llic  skiu  has  fewer  and  stnallur  capillaries  than  most 


22 


smrLE  DiciSEi)  wouMDS  or  THE  sorr  parts. 


muoous  mcnnbrancs;  it  also  hue  more  elastic  tissue  and  musTJeSf  bv 
wWch  («9  we  may  feel  and  see  in  the  cold  and  so-called  gtxise-tleBb) 
the  vessels  »re  more  readily  compressed  than  they  are  in  the  tnucoiii 
membrane«,  «hioh  are  poor  in  elastic  and  muscular  tissue ;  bcnoc  simple 
ekin-wau*>ds  bleed  less  than  those  in  mucous  tncmbraueSL  Hmooi^ 
rhaffps  firnn  the  aipillaries  alone  cease  spontaneously  if  tlie  tissue  he 
bcaltby,  because  the  openings  of  the  vcssele  are  ooinpressod  by  oo& 
traction  of  the  «ound«d  tissue.  In  diseased  partA«  which  do  not  co» 
trtct)  ereo  hmnorrbaf^e  from  dilated  oapiltanes  may  be  very  oonaider* 
able. 

ILcmorrhanre  from  the  artertea  is  readily  rooogTiizcd,  on  Uw  ono 
hand,  l>ecause  the  blood  fluivs  in  a  stream,  which  sometimes  clearly 
shows  the  rhythrnieul  ooutractions  of  the  heart;  on  the  other,  by  the 
brigbt'rcd  color  of  the  blood.  If  tlierc  be  impaired  respiration,  this 
bright-red  color  may  ohange  to  a  dark  hue ;  thus,  in  operations  on  the 
neck,  performed  to  prevent  threatening  sulTooation,  and  in  deep  anieo- 
thesia,  dark  or  almost  black  btofxl  may  spurt  from  the  arteries.  T!ie 
amount  of  blood  escaping  de|iends  on  the  diameter  of  the  totally* 
divided  artery,  or  oa  the  size  of  the  opening  in  its  wall.  Vou  must 
not,  however,  believe  that  the  stream  of  blood  corresponds  exactly  to 
the  size  of  the  artery  ;  it  is  usually  much  smaller,  for  the  calibre  of 
tlie  artery  genendly  contracts  ut  the  point  of  dii'uioti ;  only  the 
htr^r  arteries,  such  as  the  aorta,  carotids,  femoral,  axillary,  etc.,  have 
so  Uttio  muscular  Obre  tliat  they  oontrect,  in  their  circumferenoe  at 
least,  to  A  »earoely  perceptible  extent.  In  very  small  arteries,  this  coa- 
travtion  of  the  out  vessel  has  such  an  effect  that,  from  the  increased 
friction,  the  blood  Hows  (rom  them  without  spurting  or  pulsating }  in- 
deed, in  very  small  art»>rie8,  tliis  friction  may  be  so  decided  that  the 
blood  flows  with  difficulty  and  very  slowly,  and  B«>on  coagulates,  so 
that  the  luemorrhugc  is  arrested  spontaneously.  The  sraidlor  the 
diameter  of  the  arteries  becomes,  from  ctimiuuttun  of  the  amount  of 
blood  in  the  body,  the  more  readily  hremorrhage  will  be  arrested  spon- 
taneously, while  otherwise  it  would  have  to  be  arrested  artificially. 
Hereafter,  you  will  often  have  occasion  to  see  in  the  clinic  how  freely 
the  blood  spurts  at  the  commeooemeat  of  an  operation,  and  how  muoli 
less  it  will  be  toward  the  end,  even  when  we  cut  larger  vessels  than 
were  at  first  divided.  Thus  decrease  of  the  total  voluuie  of  blood  may 
cause  spontaneous  arrest  of  luemorrhage  ;  the  weaker  coiitractions  of 
the  heart  have  also  some  inQueace  in  Uiis.  Indeed,  in  internal  luenwr- 
rhages  that  we  cannot  reach  directly,  we  employ  rapid  abstraction  of 
blood  from  the  arm  (rencäcction)  as  a  hiemoatatic;  in  such  oases  the 
artiÜciol  excitement  of  atuEmia  is  uot  unfrequcutly  the  ooly  reiucdy 
wc  have  fur  mteruttl  hicmorrhago,  paradoxical  as  liiis  may  seem    tc 
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fuu  Et  tlic  ßrst  glance.  HiEroorrhftgeB  front  incised  wounda  of  the 
Imrge  mrteriej  of  the  trunk,  neck,  and  extremities,  are  alivays  so  oou* 
■dermttlo  that  thcr  ulisolutoly  require  to  be  arrested,  unloAs  the  open* 
logs  in  ibcir  walls  bu  very  siuall.  But,  when  the  terminal  branch  of 
«a  itrtttr/  is  ruptured  without  a  wound  of  Uic  akin,  the  h^morrha^ 
may  be  arrested  by  pressure  on  the  surroundiog  soft  pnrU ;  suoh  in* 
juries  subsequently  induce  other  clmnges,  to  which  your  uttcuüon 
will  be  called  under  other  oiroumstances. 

Haemorrha^  ^mtlic  veius  ia  chiir^icterizt'd  by  ttie  st^iuly  flow  of 
daric  blood.  This  is  especially  true  of  snuil)  aod  iQiddlo-siztHJ  veins. 
These  h^emorrbiiges  are  rari-ly  veiy  profuse,  so  that,  in  order  to  obtain 
a  luiBcicnt  quantity  on  lettiug  blood  from  the  subcuta noons  veins  of 
the  arm  at  the  bend  of  the  cIIk>w,  wü  must  obstruct  tliu  flow  of  blood 
to  the  hi*ur1.  If  thi»  were  not  done,  bluod  n*ould  ouly  flow  from  tlüs 
vein  ttt  the  titiic-  of  ptmcturc,  further  biemorrhage  would  cease  spouta- 
seousiy,  unless  kept  up  by  muscular  contractions.  Hiis  is  chiefly  ho- 
eaose  the  thin  walla  of  the  veins  collapse,  instead  of  gaping*,  as  the 
■rteriea  dn  when  divided.  Blood  does  not  readily  flow  back  from  the 
oeatral  cml  of  the  vein,  on  account  of  the  valves ;  we  rarely  have  any 
thing  to  du  with  the  vidvcless  veiiui  of  the  {lortal  system. 

Uieniürrhage  from  the  large  venous  trunks  is  always  a  dangerous 
.nvmptom.  Bieeding  from  the  axillary*,  femoral,  subclavian  or  inter- 
Oil  jugular,  is  usually  quickly  fatal,  unless  aid  arrive  immediately; 
wounds  of  the  vena  anonyma  may  be  regarded  as  absolutely  mortal 
The  blond  does  not  How  continuously  from  these  largo  veins,  but  the 
(ow  is  greatly  influenced  by  the  respiration.  In  operations  about 
the  ne^-k  I  have  frequently  seen  patients  live  after  their  internal  jug- 
ular rcJn  had  been  wounded ;  during  inspiration  the  vessel  colla|i»cd 
•0  that  it  might  have  loeen  regarded  as  a  connective  tissue  string; 
during  expiration  tlie  black  blood  gushed  np  as  from  a  well,  or  still 
more  likr^  the  bubbling  up  of  the  water  from  a  det'p  spring. 

In  thns«  veins  near  the  heart,  besides  the  rapid  loss  of  blood,  there 
Ift ftOotlicr  element  that  greatly  increases  the  danger;  this  is  the  en- 
troftcr  of  air  into  the  vein«  and  hearty  as  occasionally  takes  place  with 
•  gurgling  noise,  on  deep  inspiration,  when  the  blood  rushes  toward 
the  heart ;  this  may  cause  instant  death,  though  not  necessarily,  I 
oatmot  now  enter  more  explicitly  into  this  very  remarkable  phenom- 
flnoo,  whoee  physiological  effect  has  not,  as  it  seems  to  me,  been  sat- 
isfiwlorily  explained ;  you  will  again  have  your  attention  called  to 
tins  «ubjoct  by  tlic  books  and  lectures  on  operative  surgery.     I  shall 

I  merely  mention  thai,  on  opening  one  of  the  large  veins  of  the  neck  or 
the  axillary  vein,  there  may  be  a  perceptible  gurgling  sound;  the 
patient  instantly  loses  oonsuiousness,  and  can  rarely  be  restored  to 
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life  by  instontancous  resort  to  ftrtifioial  rcftpinilion,  etc  Death  ia 
probably  caused  by  *.he  entrance  of  air-bubbles,  which  preu  forward 
iuto  the  tnediuin-«iz<^d  puluionary  arteries,  and  are  theru  arrested,  and 
prtreiit  furtiii:r  accesi  uf  bluod  to  tlie  pulmonary  resüds. 

I  have  never  met  any  thing  of  the  kind,  alliiough  1  have  seen  ait 
enter  the  ititcrual  jugular  vein,  aod  &otIiy  blood  then  escape ;  tbia 
had  no  perceptible  effect  on  the  state  of  the  |>atii>iit.  DilTerent  ani- 
mals appear  to  be  susceptible,  to  varifius  extents,  to  the  entrance  ol 
air  into  the  vessels ;  if  we  throw  only  alittle  air  into  the  jugular  rein 
of  a  rabbit  it  dies ;  while  we  may  sometimes  throw  several  syriugc- 
fxUs  into  dogs  without  obsen'ing  uiiy  efferts. 

Besides  the  above  v:irictics  uf  hteniorHmge,  we  distinguish  the  so* 
called  paretic  ft  ymatotu  hamorrhage^  which  is  sometimes  inoorrectly 
identified  with  capillary  ba-raorrhsge.  In  the  nonnal  tissue  of  an 
otherwise  heiilthy  body,  parenchymatous  ha*morrhnges  do  not  conMi 
ixova  the  capillaries,  but  irom  a  large  number  of  small  arteries  and 
veins,  which  from  some  cause  do  not  retract  into  the  tissuu  und  oua- 
traot,  and  are  not  compressed  by  the  tissue  itselÜ  lilecding  from  the 
OOiptu  oavemosum  penis  \a  an  example  of  such  parenchymatous  hsm- 
orrfaagea,  which  also  occur  from  the  female  genitals  and  in  the  peri' 
ncal  and  »nnl  regions,  as  well  as  from  the  tongue  and  spongy  bones. 
These  pareneliynintous  h.'eniorrliuges  are  eäpe^^ially  fa-^iuent  from 
diseased  lis^nii^ ;  they  ali^o  occur  after  injuries  and  operationA,  as  so- 
called  secondary  lunnorrhagta ;  but  we  shall  Bj>eak  of  tliese  here- 
after. 

One  other  point  we  must  refer  to  here :  this  is,  that  there  are  per- 
sons who  bleed  so  freely  from  a  small,  iiiEjigiiilicant  u*ouihI,  that  they 
may  die  of  tucmurrhagc  from  a  scratch  of  the  skin,  or  after  extraction 
of  a  tooth.  This  constitutional  disease  is  called  a  futmorrhagio  dia- 
ihe$i»  ;  people  affected  with  it  are  called  fufmophilcn.  The  cause  of 
this  disease  is  pmluhly  nhnomial  tliinness  of  tliu  arterial  walls ;  this  i« 
congenital  in  most  cases,  but  may  probably  result  gradually  from  morbid 
degeneration  and  atrophy  of  the  vascular  tunics.  This  frightful  malady 
is  usually  here<Utur}'  in  certain  families,  especially  among  the  males,  the 
females  being  less  liable  to  it.  In  these  persons  haemorrhage  is  caused 
not  only  by  wounds,  but  light  pressure  may  induce  sulxnitaneoua  bleed- 
mg,  spontaneous  luemorrhuges,  as  from  the  gastric  or  vesical  mucous 
membnuie,  which  may  even  prove  fatal.  It  is  not  exactly  in  laige 
vrounds  where  medical  aid  is  culled  at  once  or  very  soon,  but  more 
particulariy  in  slight  wounds,  that  continued  hiemorrhages  occur  in 
such  persons  whicli  are  difficult  to  arrest,  partly,  as  we  above  stated,  on 
account  of  »light  contractility  or  total  lack  of  muscular  tissue  in  the 
vessels,  partly  on  deficient  power  of  ooagulalioa  in  the  blood.     It  ii 
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true,  the  latter  point  has  not  been  proved  from  tlie  blood  that  escaped, 
for  in  the  cases  where  attention  was  directed  to  this  point  the  blood 
flowed  like  (hnt  of  a  heulthy  person. 

I  shall  aJfio  cnll  your  attention  to  some  peculiiLritics  in  liKiuorrhuji^ 
fitnn  certain  localities,  especijilly  from  those  in  tlie  pharynx^  posterior 
nOTM,  and  rectum^  uithuuijrh,  strictly  speaking,  this  comes  in  liie  domain 
of  special  surgery.  Wounds  of  the  phamj*x  or  posterior  narea,  made 
thrtiugh  the  open  mouth  by  accident,  are  rare,  but,  as  a  result  of  con- 
ttitntionnl  disease,  wo  may  hare  very  severe  spontaneous  hu^oiorrbage 
from  these  parts,  or  tliese  may  result  from  oi>cniliuns,  for  we  not  un* 
fioquentl)'  have  to  mx  knives  and  aci^nor^  here,  or  to  tear  out  tumors 
witb  ibrccpa  The  blood  dues  not  aUvays  escape  from  the  mouth  and 
nose,  but  it  may  mn  down  the  pharynx  into  the  (esophagus  without 
being  perceived.  The  general  elfixU  of  rapid  loss  of  blood  come  on 
rapidly,  which  we  sliall  soou  describe  wore  minutely,  but  we  ar9 
tuiable  to  discover  the  source  of  the  bleeding^,  which  may  be  behind 
tl»  soft  paUtc.  nie  patient  8oou  vomits,  and  at  once  throws  up  larpe 
quantities  of  blood;  when  this  c(>ase5  there  is  another  pause,  and  the 
pdiicnt,  periinps  also  the  surgeon,  thinks  the  h;emnrrhn^e  has  ceased, 
till  morv  blood  is  vomited,  and  the  patient  grows  stilt  weaker.  If  the 
surgeon  docs  nut  recognize  these  symptoms  and  apply  proper  remedies, 
the  patient  nuiy  bleed  to  death.  I  remember  one  ease  where  several 
pbystciuns  gave  various  remedies  for  vomiting  of  blood  and  gnstrio 
hieinorrhage  after  a  little  Operation  in  the  throat,  and  the  source  of 
the  blci^dinir  was  finally  recognized  by  an  experienced  old  surgeon, 
who  arrest<»J  ii  by  local  applications,  and  thus  saved  the  life  of  the 
patienL 

The  same  thing  may  hapixui  in  htemorrhage  horn  the  rectum. 
From  an  iutcnud  wotmd  the  blood  flows  mto  the  rectum,  which  is  car 
palile  uf  enormous  distention  ;  tlicjmtient  has  a  sudden  desire  to  stool, 
and  eracuules  large  quantities  of  blood.  This  maj-  be  repeated  sev- 
eral limes,  till  the  rectum,  irritated  by  the  expansion,  either  contracts 
and  thus  arrests  the  Inemorrhage,  or  till  it  is  fiiuitly  checked  artificially. 

A  rapid  excessive  loss  of  blood  induces  changes  in  the  whole  body, 
«rhich  arc  soon  perceptible.  Tlie  face,  especially  the  lips,  becomes  pal?, 
(be  latter  bluish,  the  pulse  is  smaller,  and  at  first  less  frequent.  The 
bodily  tempernlure  sinks  most  perceptibly  in  the  extremities;  the  pa- 
tient« especially  when  sitting  up,  is  subject  lo  fainting-spells,  dizziness, 
oausea,  or  even  vomiting,  his  eyes  are  dazzled,  and  he  has  noises  in  the 
ear»,  evciy  thing  appears  to  whirl  around;  be  collects  his  strength  to 
Kold  himself  up,  he  becomes  unt^onscioiis,  nnd  Bnally  falls  over.  These 
•yroptoms  of  »lynonpe  we  refer  to  rapid  anipmia  of  the  brain.  In  ■ 
boritontal  posture  this  soon  passes  off.    Persons  often  fidl  into  thit 
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state  firam  very  slight  lews  of  blood,  oocssionally  ranre  (mm  loathing 
mod  aversion  to  the  flowing  blood  than  &otn  weakness.  A  aingla 
hinting  of  this  kind  is  uo  measure  of  the  aiouunt  of  bloud  lost;  Üie 
patient  aoon  recovers  his  foroes. 

Should  the  ha^tnorrhage  oooUnue,  the  foUowinf^  symptoms  npix-ar 
•oooer  or  later:  the  conntenanoo  grows  paler  and  w&xy^  tho  lips 
pale  bine,  the  eyes  dull,  the  bodily  temperature  is  lower,  the  pulse 
small,  thready,  and  rery  frequent,  respiration  incvimp|pt<»,  the  patient 
(aints  frequently,  constantly  grows  more  feeble  and  anxious;  at  last  he 
remains  unconscions,  and  there  is  twitching  of  tlie  anus  and  legs,whtcb 
is  renewed  by  the  slightest  irritation,  as  by  the  point  of  a  needle,  etc, ; 
this  state  may  pass  into  death.  Great  dyspnoea,  lack  of  oxygen,  is  one 
of  the  worst  signs,  but  even  hero  we  should  not  hesitate;  we  can  often 
do  something  even  after  apparent  death.  Young  women  especially 
oan  bear  enormous  loss  of  blood  without  immediate  danger  to  life ;  you 
will  hcn-ufter  have  oucasion  to  witness  this  iu  the  obstetrical  cliuicL 
Children  und  old  pcrsonsconlcast  bear  loss  of  blood;  in  young  children 
the  results  of  the  application  of  a  leech  are  often  evident  for  years  by 
a  very  pallid  look  and  increased  oxcttalilhty.  In  very  old  personsgreat 
loss  of  litoo<t,  if  not  immediately  fatal,  may  indune  obstinat«  collapse, 
nrhirh  after  da\-8  or  weeks  passes  on  to  dejith ;  this  is  prol^ably  becatiaa 
tbe  loss  of  bloud  is  immediately  supplied  by  scrum,  and  in  old  persona 
the  Ibrmation  of  blood-corpuscles  goes  on  slowly;  tho  grcatlv^diluted 
blood  proves  insufficient  to  nourish  the  tissues,  whose  nutrition  is  at 
any  rate  very  sluggish. 

WTjen  the  patient  comes  to  himself  after  severe  h»nionrhage,  he 
has  excessive  thirst,  as  if  the  IhkIv  were  dried  up,  the  vessels  of  tbe 
intestinal  canal  greedily  take  up  the  quantities  of  water  drunk;  iu 
strong,  healthy  persons,  the  cellular  ounstitueuts  of  tlic  blood  are 
quickly  replaced,  it  is  true  we  do  nqt  cxaclly  know  fiom  nhat  source; 
after  a  few  days,  in  a  p«*r5on  otherwise  healthy,  wc  can  perceive  few 
•signs  of  the  previot»  ansemia ;  soon,  too,  his  strength  hus  recovered 
from  the  exhaustion. 
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LECTURE  ni. 

TreUmmt  of  n»niorThjiffc.— 1.  Llpitnre  uid  Mfd'iAte  Liftstoro  of  Arfpriei.— TorsJ 
i.  Compre^Ainn  liy  the  Kiiifei* :  Choi«  of  llin  Poinifot  Compr««ionol'thi 
Arwrio«.  —  Timruiqunt.-^Acuprttaaurv.  — Buidaffiaff«— Tauipoo. — 9.  Stjptiea.— 
GeD«rul  Tr^at-iivnt  ufdudJcD  AaamiA.— TntOBruatoo. 


GiEXiTEMEif :  You  now  know  the  difTcrcnt  varieties  of  hiumorrhage. 
Now,  nhat  moans  have  we  for  arre&tinga  more  or  less  severe  bleediugf 
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Tlio  number  is  great,  altlioiigh  ve  iise  bnt  few  of  Uiein — onlj  those 
tliBt  arc  Ui«  moat  ccrtuui.  Hem  you  bare  a  6cld  of  siu-gical  uperaUuu 
«rburc  quick  and  ccrUtin  aid  is  required,  &o  that  U>o  result  taust  be 
uofiiilin^.  Stillf  the  uinploytncnt  of  tliese  remedies  requires  prnctioc; 
cool-blriodod  quiet,  absolute  certaint}*,  and  prasenoe  of  mind,  are  the 
first  requi&itea  in  dungerous  haemorrhage,  Jo  such  cinuinistanoea  a 
nrgeno  may  show  of  w)iat  metul  he  is  made. 

HasmcMtatics  arc  divided  into  three  chief  classes :  1.  Closure  of 
the  Tesacl  hy  tyiug  it— Ugutiun.  2.  Oimpreäsion.  3.  The  remedies 
lint  cause  rapid  coagulatiou  of  blood,  sly  ptic»  (from  orvipui^  to  ountraot). 
1.  The  ligature  may  be  applied  iu  three  ways,  viz.,  as  ligature  of 
liie  isolate  bleeding  \-essels,  as  mediute  ligature  of  ihe  latter  witli 
Ihft  surrounding  Koft  parts,  or  as  ligatiou  in  tlie  coutinuity, !.  e.,  liga- 
uoa  of  the  vessel  at  some  distance  firmi  the  «ound. 

These  varieties  of  ligation  apply  abnr>fit  exclusively  to  nrn:«t  of 
irtttrial  luemorrhage.  Veuous  lia^morrhages  rarely  require  ligation— it 
ia  only  occaaionally  indicated  in  the  large  venous  truiilct*;  we  avoid  it 
whenever  we  can,  as  its  resullb  may  be  dangerous.  "Wv  shall  liere- 
ftfter  inquire  in  what  tliis  duugur  consista,  aud  at  present  speak  only 
of  the  ligntiun  of  arteries. 

Ijut  OS  suppose  the  simplest  case ;  a  smalt  artery  spurts  from  & 
vuund :  you  hrst  st'tze  the  artery,  as  much  isolated  as  possible,  best 
tnmsversely,  between  the  branches  of  a  sliding  forceps;  then  fasten 
tlie  sUde,  aud  the  bleeding  is  stopped.  The  sliding  forceps  aiti  best 
made  of  Gi/nuan  ailvur,  as  it  rusts  less  readily  than  iron.  There  arc 
tamay  difrereiil  varieties  of  these  fureeps«  which  are  all  so  urrauged  that 
■wheu  closed  tbey  reutain  fixed  in  that  position ;  the  mcclmnism  aceom* 
fdishiug  tliis  closure  varies  greatly ;  Ibe  more  simple  it  is,  the  better. 
It  is  interesting  to  follow  tlie  phases  of  development  of  this  instru» 
SDent  store  the  days  of  Ambnjse  Pare,  before  it  attained  its  present 
simple  complete-tiess.  Of  late  small  spring  clamps  an;  not  unfre- 
queafJy  empkiyed  to  compress  the  bleeding  arteries;  these  are  very 
serviceable,  if  gtrun^lv  made.  Besides  these  pincettes,  we  may  also 
tne  amall  curved  sharp  hooks  [Jirou\fieUCB  artery-hook)  to  draw  out 
the  orteiy,  but  this  is  oot  so  good  a  way,  for  of  oourse  the  blood 
«ould  continue  to  spurt  during  the  subsequent  ligation. 

Having  seized  the  artery  securely,  the  next  thing  is  to  close  it 
pMvnanettLlv  ;  tliis  is  done  by  tiie  ligatun\  But  satisfy  yourself  6rat 
that  you  have  oot  included  a  ner\'c  with  it,  for  the  coincident  ligation 
of  a  uerve  may  not  only  induce  continued  severe  pain,  but  even  dan- 
pertHia  gmeral  nervous  aflccliüns.  For  ligatiug  arteries  we  use  silk 
thread  of  various  Üiickacss,  according  to  tJic  size  of  the  arlcrj-  ■  it  must 
be  good,  strong  «Ik,  so  that  it  shall  not  break  when  fmnly  tied ;  and  it 
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should  not  readily  nbdorb  fluids.  Hax'e  the  forct>p.%  which  hang*  from 
the  und  uf  th<;  arttiry,  held  up,  thcit  from  bc'lun*  place  chu  hiIIc  amand 
the  arUTv,  luakiit;^  linit  a  simple  knot  and  tyiu;^  it  tightly  just  iu  tnmt 
of  the  forceps,  thou  tie  a  secood  knot.  Now  loosju  the  lorceps  ;  if  the 
ligature  19  rij,fhtly  appliod,  tlio  bleeding  nmat  be  arrcst<'d.  The  tig-hl- 
ening  of  t  faeknot  uiust  l)e  accomplished  by  pushing-  the  silk  forwnrd  aud 
stretching  it  with  the  pctints  of  both  tingers.  If  theailk  be  good,  two 
simple  knolA,  (inc  over  the  other,  will  AufTioe,  When  the  ligature  is 
firmly  applied,  rut  one  end  of?  short  and  le-ad  the  other  out  of  the 
wound  the  shortest  wav.  tn  from  6  to  10  dnya  thefte  can  nsiinlly  l»e 
removed.  When  you  propose  to  olf»so  the  wound  entirely,  it  is  best 
to  use  ratgut  made  pliable  by  soaking  En  oil  ;  the  knots  and  loops 
are  gradually  absorbed,  and  only  rarely  thrown  off  by  suppuration. 

It  is  not  ahviiVB  {>ntt&ilile  to  take  up  the  spurting  artery  and  lignte 
it  by  itself;  cK^i-asiunally  it  ouutncts  so  strongly  into  the  tissue,  es- 
pedally  into  the  muscles  or  deuse  cellular  tissue,  that  its  isolation  is 
imprat-tlcable.  Under  such  circumstAnces  it  is  dilficidt  to  complete  the 
ligation  securely;  we  are  very  apt  lo  include  the  bhtdes  of  the  foroepe 
Ü1  the  ligature,  as  it  is  difficult  to  push  the  ligature  far  enough  foi^ 
ward.  Such  cases  are  proper  ones  for  mediate  ligation.  After  hav- 
ing pulled  forward  the  bleeding  part  with  forceps  or  a  hook,  pass  a 
curv'cd  needle,  held  in  a  neeiUe-hohler,  around  the  nrlery,  then  lie  llie 
ligature  so  as  to  encircle  the  entire  end  of  the  artery;  tie  the  knots 
tightly,  as  above  directed  ;  thtis,  while  closing  the  mouth  of  the  artery, 
rou  will  enclose  some  of  tlie  surrounding  tissue.  Mediate  ligation  is 
only  to  be  regarded  as  an  exceptional  prooeedtng,  for  the  ligated  tissue 
dies  or  the  ligature  suppurates  through  very  slowly,  so  that  the  sopa- 
roUon  of  the  latter  is  much  impeded ;  of  course  wo  must  guard  against 
including  any  visible  ner\'e-trunk  near  the  artery  in  the  ligatxire.  In  the 
|wrcutaneou8  mediate  ligutiorv  of  Mi(ldf/(forj]f,  we  proceed  even  more 
summarily ;  we  pass  a  strongly-curved  large  needle  through  the  sldn, 
under  and  across  the  blecling  artery,  and  again  out  through  the  skin ; 
the  thread  is  tifd,  and,  besides  comprcäsing  other  parts,  compresses  the 
artery ;  the  thn'a<l  n>main8  two  or  three  days.  I  do  not  re(^>nimend  this 
method;  it  should  only  be  employed  in  cmses  of  necessity,  and  as  a 
provisional  haemostatic. 

\Vht-ncvfr  the  bleeding  artery  can  be  seen  in  the  wound,  the  hwm- 
orriiage  is  to  be  arrested  by  ligature;  but,  in  those  cases  where  tlie 
arteries  of  the  periosteum  or  bone  spurt  out  blood,  ligature  is  impo^ 
Bible,  and  other  methods,  such  as  compression,  come  into  pt&y* 

If  you  have  to  deal  with  large  bleeding  arteries,  the  ppocewUng  is 
just  the  same,  only  you  must  lie  doubly  careful  in  isolating  tlie 
artery:    seize  the  bleeding  end  and  scmpo  back  the  surrounding 
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IbniB  witli  a  snuH  scalpel,  then  lig-ate  cftrefuH;  and  accumtely;  in 
most  coses,  wben  you  have  the  central  and  pcripbcral  eada  exposed  in 
tite  wound,  you  should  li|]^te  both,  for  the  anastomoses  iii  the  artcriul 
system  are  eo  frc^e  that,  if  the  peripheral  end  docs  not  bleed  at  once, 
it  may  do  ao  Inter, 

The  wound  from  which  a  copious  hceinorrlmf^  cotuos  may  be  very 
small,  as  a  punctured  or  jpin-shot  wound.  From  your  anatomical 
knowledge  you  should  know  what  Inrjfe  vessel  may  be  injured  hy  such 
a  wound.  If,  from  the  frpe  hapmorrhage  or  its  frequent  recurrence 
after  compression,  yoa  are  aatisfiod  that  ligation  ia  tlie  only  certain 
remedy  for  the  btee<ling,  you  have  the  following  alteniatives:  either 
enlarge;  the  existing  wound  by  careful,  clean  iuciHons,  and  seek  for 
the  vesacl  hi  the  wound  wliUe  tlie  artury  is  compressed  above,  and 
Ugnte  the  divided  ends  of  the  artery;  or  else,  while  you  have  the 
bleeding  reasel  compressed  in  the  wound,  you  seek  the  central  part  of 
the  Teasel  above  tlie  wound,  and  then  lig-atc  in  the  continuity.  Both  op- 
erations demand  accurate  anatomical  knowledge  of  the  positions  of  the 
arteries,  and  practice.  Which  of  these  two  operations  you  shall  choose 
depends  on  how  you  can  soonest  prudently  attain  }'our  object,  and 
on  which  of  them  will  re(|uire  the  smullcr  new  wuuml  If  you  think 
you  ran  expose  the  artery  ia  the  wound  without  enlarging  it  mucli, 
choose  this  method  as  the  more  certain ;  but  if  you  consider  this  very 
dilBcult,  if  at  the  seat  of  the  wound  the  artery  lies  deep  under  muscles 
and  fascia,  eapecially  in  very  muscular  or  fat  persona,  make  a  regular 
ligation  of  the  artery  above  (toward  the  heart  from)  tlie  wound. 

I  shall  not  here  discuss  tlie  points  chosen  after  yeara  of  trial,  on 
theoretical  and  practical  grountls,  for  the  ligation  of  arttTJes.  In  oj>- 
erative  surgery,  in  the  text-lM)oks  on  surgical  anatomy,  and  esjiecially 
ht  the  operative  course,  you  will  be  instructed  on  this  point,  and  must 
attain  practice  in  certaiidy  finding,  neatly  exposing,  and  carefully 
tigating,  the  arter)',  in  doing  which,  yuu  ciiunol  aocusLuin  yourself  U' 
tuo  much  pedantry  and  tcchnionlily. 

Although  the  value  of  the  ligature  is  recognized  by  all  surgeons 
of  tho  present  day,  still  attempts  bar»  been  constantiv  made  to  Bnd 
simpler  substitutes  which  should  be  just  as  safe-  Some  have  con- 
sidered it  (unju!<tly,  as  it  seenis  to  tiic)  a  greut  evil  to  leave  in  the 
wound  a  silk  thread  and  a  portion  of  ligated  vessi'l  to  die  and  be* 
eome  putrid.  I  pass  over  the  attempts  and  proposals  made  for  allow« 
log  the  ligature  to  heat  in  tlie  cicatrix,  and  merely  mention  torsion 
of  the  bleeding  artery  as  a  raoile  of  closing  the  vesso!  mechanically 
till  its  walls  grow  together.  The  bleeding  vessel  is  seized  with 
Strang,  accurately-closing  forceps,  drawn  forward  half  an  inch,  and 
twisted  RQ  its  axis  five  or  six  times ;  I  uswilly  draw  it  out  as  far  as 
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|)osäibIef  and  twist  till  it  breaks  off.  lu  tins  wii}-  1  have  twUted  re»^ 
selB  from  tbe  smallest  size  to  timt  of  the  bracUial,  so  as  to  sccunlf 
arrest  tbe  bleetlinj^.  If  bnmclie«  leave  the  artery  just  «bore  tbe 
ble(Hling>poit)t^  it  will  not  be  morable  enoug-b  to  malce  tbe  torsion 
securely ;  bence  I  have  nerer  tried  torsion  for  tbe  femoral ;  but  other 
Burgecma  bare  done  »o  suocessfully. 

S.  Comprtttiftn. — Pressure  on  tbe  bleeding-  vessel  witb  the  fingea 
Is  Blieb  a  simple,  apparent  metbod  of  arresting  haBmorrbaj^  if  wa 
rnay  call  it  a  motbrnl,  that  it  is  strange  tlie  biity  do  not  resort  to  it  at 
once;  any  p'nwn  thai  has  seen  one  or  two  opuraliuns  would  iiistinc* 
tively  bold  bis  finger  i'U  the  Meodiii^f  vessel ;  still  how  rarely  people 
do  this  in  a  ease  of  accidental  wound  !  They  prefer  resorting  to  all 
iorts  of  home  remedies ;  spider-webs,  hair,  urine,  ami  all  sorts  of  filth, 
are  smeared  over  the  wound,  or  elfie  they  rim  for  some  old  woman 
who  can  arrest  the  bleeding  by  magic  And  no  one  around  think 
compressing  the  wounfL 

Methodical  compression  may  be  made  for  one  of  two  puriKioet^ 
provisional  or  permanent. 

Pfovisional  compression,  wliich  is  used  till  we  can  determine 
bow  tlie  bleeding  may  be  best  arrested  permanently,  may  either  be 
made  by  pressing  the  bleeding  vessel  in  the  wound  against  a  bone,  if 
possible,  or  by  pressing  tbe  oentral  part  of  the  artery  against  the 
bone  at  some  distance  &om  tbe  wound ;  tbe  former,  as  we  have  al- 
ready stated,  is  to  be  done  when  we  propose  to  ligate  tbe  trunk  ;  the 
latter,  when  we  wifth  to  tie  the  bleeding  end  of  tbe  artery,  or  to  ex> 
amine  tbe  wound  more  carefully. 

Where  «bidl  we  comprfrsü  tlio  nrterv,  and  how  shall  we  do  it  nioat 
effectually?  To  compress  tbe  right  carotid^  you  would  place  youp- 
self  bebind  the  patient,  and  lay  tbe  tips  of  the  second,  third,  and 
fourth  fingcm  of  the  right  band  along  the  anlcriur  bonier  nf  the 
BterDO-cleido-mostoideus  muscle,  about  the  middle  of  tbe  nedf,  and 
press  firmly  against  the  spine,  while  ymi  pnss  the  thumb  around  tbe 
neck,  and  wth  the  left  hiuid  bcTid  the  patient's  head  gently  to  the 
wounded  aide  und  somewhat  backward.  Vou  should  distinctly  feel 
tbe  pulsation  of  the  carotid  artery.  Firm  pressure  here  is  quite  pain- 
ful for  the  piitiont,  for  tbe  vagus  non-c  is  una\-oidably  oomprcssed,  and 
Ute  tension  of  Ihe  parts  necessarily  acts  on  the  birynx  and  trachea. 
From  the  fn-e  nnnstomoses  of  the  two  carotids,  tbe  effect  of  compres- 
sion of  one  of  tbein,  in  arresting  blec<ling  from  an  artery  of  the  bead 
or  bee,  is  not  generally  very  great,  and  perfect  compression  of  both 
veasi-ls  requirca  so  much  space,  that  we  must  gcnendly  be  satisfied 
with  diminishing  the  volume  of  (bo  arteries  by  incomplete  compie»* 
noiL     ti^rapression  of  both  carotids  is  alwavs  a  very  i^nful  and  lei* 
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rifring  operation  for  the  pationt,  especuU^  on  account  of  tlie  strong 
seooodary  pressure  made  on  the  larj-nx  and  trachea ;  hence  it  is  rarely 
employed. 

Compression  of  the  »uhdaoian  artery  may  be  more  frequently  n*- 
quired,  espi^iiilly  in  wouuda  of  this  artery  in  JIo/ircnAeiy/i's  fo»sa  and 
in  the  axilla,  hi  thia  operation  also  you  may  best  ataui]  behind  the 
rccumbeni  or  half-sitting  patient ;  with  your  left  hand  hicline  the  head 
of  the  )»ifi(-nt  toward  tlie  wounded  (right)  sitae,  and  push  your  right 
thtmib  (irmly  behind  the  outer  border  of  the  claii-icular  portion  of  the 
relaxed  atemo-clcido-mastoid  muscle,  eo  that  you  mny  firmly  compress 
the  artery*  againiit  the  first  rib,  at  the  point  where  it  passf«  forward 
between  tlic  »ciUeni  muscles.  Here  also  pressure  is  painful,  from  the 
liability  of  the  brachial  plexus  uf  nen'es  to  be  included  in  the  com* 
preesion;  stJU,  by  crapluying  suflicienl  furec,  wc  may  completely  com- 
press the  artery  so  «s  to  arrest  pulsation  of  the  radiul.  Ilut  the  thumb 
soon  grows  tired  and  loses  sensation ;  hence  various  aids  liave  been  de* 
vised — inütrumenta  by  which  the  compression  may  be  made  certainly. 
Od«  of  the  most  convenient  means  ia  a  short  thick  key  whose  warda 
«rft  wrapped  in  a  handkerchief  and  the  handle  held  firmly  in  the  palm 
of  the  liand ;  you  place  the  wards  of  the  key  orcr  the  artery,  and 
oompresi  it  finuly  agaitiat  the  fimt  rib.  But  this  canunot  fully  n;place 
ou(npr«asioa  by  the  finger  of  a  skilled  assistant,  for  with  the  iostnimcot 
you  of  course  cannot  feel  if  the  artery  slides  away  ijrom  the  pressure. 

From  its  positiun  die  brachial  artery  may  of  course  l»e  readily 
üompressed  ;  in  doing  tliis,  you  place  yourself  on  the  outer  side  of  the 
ann,  take  the  arm  in  your  right  hand,  so  as  to  lay  the  second,  third, 
and  fourth  fingere  along  the  inner  side  of  the  belly  of  the  bicc[)s,  about 
the  middle  of  the  arm  or  a  little  above  it^  nurround  the  rest  of  the 
arm  with  the  thumb,  and  preas  against  the  humerus  with  the  fingers; 
the  onlr  difiiculty  here  \*.  to  avoid  sinmltaueouB  compression  of  tha 
median  ncire,  which  at  thia  point  ahiiost  covers  the  artery.  By  com 
pressing  the  brachial  artery,  we  may  rt'iidilv  arrest  the  nuli^d  pulse, 
and  WÜ  may  employ  thia  compression  with  great  advaulage  if  we  de- 
sire to  ligate  either  the  radial  or  ulnar  artery  on  account  of  wounds, 
or  to  amputate  at  the  forearm  or  the  lower  pHrt  of  tlie  arm. 

In  hemorrhages  from  the  arteries  of  the  lower  extremities  we  com* 
pre»  the  femoral  artery  at  its  commencement,  that  is,  immediately 
below  PuupaH^a  ligament.  Here,  where  it  lies  just  in  the  middle  be* 
tween  the  tubcreulum  pubJa  aud  uuturiur  iuferior  crest  uf  the  ileum, 
the  artery'  shuuld  be  pressed  against  the  hori^onlal  branch  of  the  pubis. 
The  patient  should  be  recmnbeut ;  compression  should  )>o  made  with 
tlie  thumlt,  and  is  easy,  because  at  thia  point  the  arteiy  is  supcrficiaL 
As  far  down  as  the  lower  third  of  the  thigh,  the  femoral  artery  may 
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be  compressed  against  the  femur,  but  this  can  only  be  done  iXfrtaJQiV 
by  Uie  finger  in  very  thin  pereona;  in  most  cases  wo  employ  for  thij 
pur]x>$o  a  «peeial  compress  called  a  tourmqui^t, 

Uy  a  tourni'/utt  we  mean  an  apparatus  by  whtL-h  we  press  an 
>ngated  oral  pte<:o  of  wood  or  leather,  a  [nid,  against  an  artery,  and 
lis  a^:iii)st  the  bone,  by  means  of  a  twisting,  screwing,  or  buckling 
mecIiaiiisiiL  Since  a  loag  compression  of  the  bracbial  or  femoral  ar- 
(cries  is  very  fatiguing,  we  may  advantageously  caII  it  to  aid  in  com- 
pressing these  ariijries.  The  form  of  instrument  that  we  now  employ 
ia  tho  screw  tourniquet  of  Jisan  Louis  Petie,  The  pad,  whieh  is  mov- 
able on  a  band,  is  to  be  applied  exactly  over  the  point  correspondinf^ 
to  the  artery,  and  opposite  tlic  screw,  under  wbicb  a  few  folds  of  tinea 
are  to  be  placed,  to  prevent  too  f^reat  pressure  on  the  skin,  llien 
buclde  the  blind  around  the  extremity,  and  by  means  of  the  screw  and 
band  draw  the  pud  tighter  till  the  subjacent  artery  censes  lo  pulsate; 
In  on  amputation- wound,  if  we  do  not  at  onoe  see  the  mouth  of  tha 
artery,  we  may  loosen  the  screw  slightly  and  permit  a  little  blood  to 
escape  from  the  artery,  which  at  once  shows  its  position ;  then  screw 
up  the  tourniquet  at  once,  and  Ugatu  the  artery.  This  is  the  great  ad- 
vantage of  the  screw.  When  the  apparatus  is  well  made  and  careful- 
ly  applied,  it  is  of  excellent  service.  It  is  true,  the  band  around  the 
limb  unavoidably  compresses  tlie  reins,  especially  the  snlxnitaneous 
veins;  nevertheless,  on  account  of  the  pad,  it  acta  chiefly  on  the  artery. 
With  a  piece  of  broad  bandage  and  a  round  block  of  wood,  or  a  roller 
of  bandage  and  a  shurt  stick,  you  may  readily  improvise  such  a  tour 
niquol;  still,  if  this  improvised  apparatus  dues  not  secure  the  artery 
very  Crmlv  and  securelv,  I  should  advise  more  certain  modes  of  com- 
preasion,  of  which  I  shall  speak  imme<IiatoJy.  The  facility  of  obeck- 
■n^  even  considerable  hmmorrha;^  by  means  of  the  tourniquet,  might 
delude  us  into  leaving  it  on  for  a  long  while,  until  the  bleedinf^ 
stopped  of  itself^  and  we  should  thus  escape  the  trouble  of  ligatiug. 
lliis  would  be  a  great  error.  If  the  toundquet  remains  on  half  a» 
hour,  the  extremity  below  it  grows  blue,  swells,  loses  sensation,  an>] 
circulation  in  the  part  may  be  entirely  arrestotl,  and  it  will  die; 
through  your  n'hole  Ut'e  you  would  blame  yourself  fur  such  an  error, 
whicli  might  greatly  en<huiger  the  life  of  your  patient. 

Hence,  s|)plication  of  the  tourniquet  is  only  aflmissiblo  as  a  pn»>i 
visional  luctnuätatic.  It  is  almost  impracticable  to  compress  a  largo 
artery  with  the  linger  till  the  huumorrhuge  shall  be  certiiuly  arrested 
spontaneously.  St iU,  cases  may  arise  where  compression  with  thr«! 
ßnger  is  the  only  certain  mode  of  arresting  bleeding  from  smaller  ar- 
toriet,  as  in  h:emnrrhages  from  the  rectum  or  deep  in  the  pharynx, 
when  other  means  have  fdiletl;   here,  compression  irith  the  finfcei 


TREATMENT  OF  UXUORRnAßE— C0MPRR3SI0N. 


33 


most  eomctiracs  be  oontinaed  half  an  hour  to  an  hoar,  or  longer,  for 
ligation  of  ibe  internal  iliac  in  the  former  case,  and  of  the  carotid 
in  the  latter,  arc  an  daiigeroue  as  they  are  uncertain  for  a  permanent 
srreat  of  the  bleeding. 

To  avoid  the  danger  fi-oin  venous  congestioD  after  coiistnotiug 
the  limb,  heforj  applying  the  tourni<|uet  we  may  apply  a  bandage 
Qnnly  to  the  extriiuity  from  bcluw  upward,  and  thu:»  press  the 
blood  out  from  the  lioib.  Formerly  thi»  procedtire  wo«  applied  to 
limbs  about  to  be  amputated,  and  thus  the  h.-emorrhnge  wam  rcdneed 
to  a  minimum.  irrartck«so  Si/vestri,  a  phyuifian  of  A'ieenza,  rcc- 
ommende<l  elastir  bandages  for  this  purjKiAe,  and  instead  of  the  tour- 
niquet appliitd  a  thick  elastic  tube  several  timeM  around  the  limb. 
In  ignorance  of  this  advice,  which  waa  little  known,  Etniarch  re- 
fiorled  to  the  same  method,  and  called  attention  to  the  great  bene- 
fit» derived  from  it ;  Hince  when  it  has  beeome  very  popular.  In 
fact,  by  mean»  of  thin  appliauc«  long  operations  may  be  done 
without  losM  of  bluod.  The  extremities  may  be  rendered  bloodless 
and  kept  .10  for  au  hour  without  injuring  their  vitality.  After  ligat- 
ing  all  the  visible  vceisel«,  the  elastic  tube  is  to  bo  loosened,  and 
the  blood  will  again  enter  the  vesaeU  ;  if  any  more  then  permit  the 
eaeape  of  blood,  they  may  be  ligated.  This  method  of  making  a 
limb  btoodlei<9  and  keeping  it  so  is  a  great  advnni^c  in  modem  sur- 
gery ;  and  by  this  moans  operations  may  bo  done  which  without  it 
VC  should  not  have  dared  to  attempt. 

[The  bleeding  which  follow;*  removal  of  the  elastic  tube  is  the 
ooly  objection  to  its  use.  Attempt«  have  been  made  to  prevent  it 
lij  applying  a  strong  current  of  elec-tricity  to  the  wound  before  re- 
moving the  tube,  but  this  is  not  reliable.  It  is  better,  instead  of 
ifplyxng  a  baudiigc,  to  bold  the  limb  vertical  for  a  time,  then  put 
on  the  tube.  The  limb  is  not  rendered  su  bloodless  by  this  means, 
but  after  the  tube  has  boon  remove«i  there  is  lese  bleeding. 

Forced  compression  by  means  of  spring  forceps  has  boon  used 
Lby  JCofbrrU  and  Vrmeuily  e»i>ecially  where  the  artery  w:is  not  very 
tooeasible.     The  bleeding  vessel  may  he  isolated  or  seized  with  sur- 
rounding liissuts,  the  forceps  being  left  in  place  a  few  minutes  for 
irtiall  veaselji,  and  for  larger  ones  as  much  as  twenty-four  hours, 
[^^rheu  the  calibre  will  be  occluded  by  coagulum.     This  procedure  is 
powl  in  some  cases,  but  cannot  replace  the  ligature.     Vtinz*-ffi^Jt  nn- 
cipn*5iu^  de|:>ends  on  the  same  principle  :  where  there  is  bleeding 
from  a  deep  wound,  tradition  with  a  hook  in  a  certain  direction  com- 
fprtMC4  the  vesHcl  by  the  tension  and  arrests  the  hiemorrhage. 

A  Ti'ry  im[K>rtaiit  method  of  arresting  hieraorrbago  is  compres- 
noD  of  the  bleeding  vessels  by  pressure  on  the  skin  or  the  wounded 
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»urface  ;  when  ciroanutances  are  favorable,  that  is,  when  the  bleed- 
ing vea8el  can  be  prcfwed  against  some  firm  body,  aa  a  bone,  bleed- 
ing may  alwaya  be  arrested  in  this  way.  On  tlie  same  principle  w« 
may  try  forced  Qi.-xioii  of  Uiiib»  to  an  acute  angle  ;  of  coun^e,  thii  is 
only  applicable  to  the  extremities.  If  we  flex  tlie  elbow  or  knee  to 
the  maximum,  the  pulse  disappear«  below  the  joint  fn>m  ronipres- 
Biou  of  the  artt-ry.  Tliis  operation  ha»  been  used  for  hicmorrhagc 
as  well  as  for  aneurisms,  but  from  the  »imultaueoa»  eompression  of 
the  ner\'eB  it  is  very  painful,  and  cannot  be  very  long  continued. 

Cold  has  long  been  used  as  a  hamiostatio,  and  nowA«af  is  applied 
for  the  same  piiqiose  ;  thiM  seem»  paradoxical,  as  warmth  generally 
induces  expanttiun  and  relaxation.  Tliix  in  tni«  of  moderate  degrees 
of  beat,  while  higher  ones  arc  irritating  and  cause  contraction  of 
the  tit^uefl  and  ve»scl8.  In  ha>morrhages  from  the  uteruK  injection! 
of  but  water  are  very  servieeablc,  apparently  from  inducing  active 
contractions  of  the  organic  muscular  fibres  of  rhe  uterus  ;  in  hiem- 
orrhages  from  vessels  not  lying  in  contractile  Tissue,  as  after  ampu-^_ 
rations,  irrigation  with  hot  water  causes  temporary  arrest  of  bleed-^H 
ing,  but  this  soon  recurs  with  greater  energy  than  if  the  vessela  bad 
been  left  tu  themselves. 

Recently  I  have  tiied  the  Penghawar  Djambi  a  few  times,  and 
can  tcslify  that  when  quantities  of  it  are  pressed  firmly  on  ihft 
wound  it  acts  better  than  char|»c  ax  a  styptic  ;  1  will  not  pretend 
to  say  that  it  is  better  than  liquor  ferri.  but  it  smears  the  wound 
le^a,  even  if  left  on  for  some  days.  Penghawar  Djambi  Ih  the  light 
yellowish,  soft,  hairy  t^ubstance  from  the  trunk  of  the  Cifiofhnn 
Cumi/iff/n'i,  a  native  of  the  East  Indies,  [This  must  closely  resem- 
ble the  «typtic  cotton  so  commonly  used  by  us.  During  the  past' 
year,  IHTK,  Paqiteliu*»  cautery  has  been  used  a  good  deal,  and  ifl^ 
very  convenient.  Oy  a  liand-bellows  a  stream  of  bc-nxine  vajior  is 
thrown  against  a  platinum  cap  which  has  been  previously  heated  in 
a  spiritdarop ;  after  it  has  onco  reached  a  red  or  white  heat,  it  is 
easily  kept  at  that  point  by  the  benxine  rapor.  It  is  readily  used, 
and  when  at  a  white  heat  its  application  is  not  painful.  For  hiem- 
orrhages  from  the  vagina  or  uterus,  water  at  a  temperature  of  110" 
to  12.'^''  Fahr,  may  be  injected  for  some  time  by  means  of  David' 
9on'»  syringe.] 

[In  a  pure  incised  or  pnnctnrcd  wound  one  of  the  symptoms  ts 
extravasiition,  that  is,  an  escape  of  fluid  from  the  tissues ;  usually  wa  ^ 
only  think  of  the  extravasation  of  blood,  as  this  is  the  most  appar-« 
ent.     But  there  are  non-vascular  tissues,  such  as  the  roniea,  which 
do  not  bleed  ;  and,  moreover,  in  every  inci.sed  or  punctured  wound 
there  is  an  escape  of  lytnpb  from  the  interspaces  of  the  skin 
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connective  lissnes,  which  is,  however,  usaally  obscured  by  the 
bleeding.  Opening  of  physiological  cavomotis  tissues  may  nlso 
allow  other  fluids  to  he  mixed  with  the  blood.  Escapo  of  the  floids 
of  the  tissues,  ««pecially  lymph,  requires  iiu  particul.ir  IrfHtnient.] 

Quite  recently  the  genial  surgeon  and  obßtetridan,  Simpson,  of  Ed- 
inboi-gfa,  whom  you  tilreiidy  know  as  the  introducer  of  chloroform, 
baa  recommended  a  method  which  I  cannot  recognize  as  a  perfect  sub- 
stitute for  ligation,  but  whi'-h  is  in  many  cases  of  practical  use;  this 
is  the  compresüon  of  tBe  bleeding  artery  by  a  needle — acupressure. 
Acupressure  may  be  made  in  various  ways.  For  instance,  in  an  am- 
putation-flap, you  introduce  a  long  insect,  or  scwing-ncedle,  nearly 
vertically  through  the  skin  and  soft  ports  to  within  one-quurter  or 
onfr-hftif  an  inch  of  the  artery;  turn  the  needle  horizontally,  bring  its 
point  close  orer  or  under  the  artery,  and  at  about  the  same  distance 
from  tlic  artery  you  pu<4b  it  into  the  soft  partt,  and  pass  it  out  through 
the  skill  nearly  \'ertically,  so  that  the  artery  shall  be  compressed  bfr 
tween  the  needle  and  the  soft  parts,  or,  still  better,  against  a  bone, 
^ould  this  compression  not  act  perfcctlj^,  as  it  would  rarely  be  likely 
to  in  Isrgc  arteries,  if  the  first  needle  was  applied  aliovo  the  artery, 
pass  n  se<x)nd  one  below  it,  and  so  compress  the  artery  between  the 
two  needles,  or  else  press  the  arter}'  againHt  the  needle  by  means  of 
a  wire  loop.  In  amputations  I  prefer  acupressure  by  torsion ;  I  pass 
the  needle  transversely  through  the  artery,  which  is  drawn  forwartl, 
and  with  the  needle  make  a  half  or  whole  rotation  in  the  direction  of 
the  railius  of  the  surface  of  the  flap,  until  the  blooding  is  arrested, 
and  then  insert  the  point  of  the  needle  into  the  soft  parts.  The 
Dwdlea  may  be  removed  after  fort3'-eight  hours,  without  renewal  of 
bleeding.  The  extensive  experience  of  English  surgeons  in  the  suo- 
eem  of  this  bold  operation  first  gave  me  cuiuiige  to  try  it,  and  I  must 
acknowledge  that  in  several  ampuUitions,  even  of  the  thigh,  I  have 
seen  no  objeotioD  to  it.  I  cannot  quite  believe  tJint  acupressure  will 
altogether  displace  ligolion,  as  Simpson  prophesied.  In  this  opera- 
tion, to  which  1  have  resorted  in  most  of  my  amputatitms  for  sevend 
joars,  I  employ  long  g^ildon  necvlles  with  large  heads,  because  other 
metals  rust  easily,  and  silver  is  too  gtift,  and  platinum  too  expensive. 

Quite  recently  Ki/n  Jiruus  has  applied  small  ligature  rods,  with 
which  loops  of  silk  are  applied  around  and  retained  against  the 
artery,  previously  drawn  out.  These,  like  aouprcssure-nec<lles,  are  re- 
moved after  forty-eight  hours.  I  Imvc  just  tried  this  procedure  with 
perfect  success  on  the  fcmontt  artery  in  an  amputation  of  the  thigh. 

In  venous  bamorrhagc,  or  bleeding  from  numerous  small  arteries, 
especially  in  so-called  parenchymatous  hiomorrhage,  a  regular  tampon 
must  be  applied,  by  means  of  iNindagca,  compresses,  and  charpie. 
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Xi  joü  have  a  hsttnorHtagc  from  tkc  ana  or  U^g*,  that  ytiu  wiib  to 
vrest  by  oompression — if^  for  instance,  large  quantities  of  blood  uro 
being  poured  out  from  a  iHIated  diseased  vein,  or  if  tbere  be  blcedtog 
(rom  numeruiifi  siuall  tu-teries — yon  may  apply  a  bondage  Brmly  from 
the  lower  to  the  upper  part  of  the  extremtly,  haring  prenoiuly  covered 
the  wound  with  a  compress  and  charpie,  and  after  applying  Boveral 
thicknesses  of  linen  along  the  course  of  Oio  chief  artery  of  the  extremity. 
Fur  the  latter  purpose  you  inay  also  employ  the  graduated  oompresa, 
which  you  will  learn  to  make  in  the  course  on  bandages.  To  thia, 
which  is  called  T/udetCa  dressing,  it  is  well  to  add  a  splint,  to  keep 
the  extremity  perfectly  quiet,  for  the  hU^eding  is  readily  renewed  by 
musrulnr  contraciiona.  These  graduated  compresses,  carefully  made, 
are  particularly  scr\'iceable  ou  the  battle-field,  in  gun-shot  and  puno 
tiutnl  wounds ;  by  their  aid  we  may  arrest  hiemorrhage  fnim  the  radi- 
al, ulnar,  anterior  and  posterior  tibial,  and  even  from  the  bnichial  and 
femoral  arteries.  In  the  former  or  smaller  arteries,  by  leaving  the  dress- 
ing on  six  or  eight  days,  wo  may  arrest  Uio  bleeding  permanenlly, 
but  in  the  latter  it  only  acts  as  a  provisional  hxmnstntio ;  it  must  be 
followed  by  ligation,  if  we  wish  to  be  at  all  sure  of  avoiding  a  recur- 
ranoe  of  tlie  bleeding.  We  may  also  employ  compres.-don  in  hn>mor- 
Hiagea  from  tlic  thorax,  as  in  case  of  parcncliymatous  hnrmorrhage 
after  removal  of  a  diseased  breast;  here  we  may  dress  the  wound  with 
oompreÄsea  and  cliarpie,  and  retain  them  in  position  by  bamlages 
around  the  thorax.  But,  for  such  a  bondage  to  be  eOicacioua,  it  muat 
be  very  annoying  to  the  patient;  on  llic  mIioIc,  it  is  better  to  ligate 
the  bleeding  artt-ries,  even  if  there  should  be  many  of  ihcra ;  by  so 
doing,  both  you  and  your  patients  will  be  better  off,  for  you  will  nut 
be  worried  and  disturbed  by  the  seamdary  h.-pmorrhages  following 
these  operatinntt  as  a  result  of  hasty  ligation  and  iiisullicient  cnmpre»* 
sion. 

In  some  parta  of  the  bo<ly  ^-ou  cannot  employ  compresses,  a«  in 
bleeding  from  the  rectum,  vagina,  or  posterior  nares.  Here  the  lam> 
pon  (fmm  tampon,  plug)  is  w^n-ioeable.  There  are  many  varietie«  of 
tampons,  espü<;ially  for  hiemorrhage  from  the  vagina  or  rectum.  One 
of  the  simplest  is  as  follows:  Take  a  four-cornered  piece  of  linen, 
about  a  foot  square ;  placing  the  middle  of  this  over  two,  three,  or  five 
fingers  of  your  riglit  hand,  pass  it  into  the  vagina  or  rectum,  and  fill 
ilio  space  loft  by  the  removal  of  your  hand  with  as  much  charpie  as 
you  can  gel  ui,  so  that  the  vagina  or  rectum  will  be  fully  distended 
from  within,  and  tlius  strr.ng  pressure  le  made  on  its  walla;  when  the 
haemaiThiige  ta  anested,  le^ve  the  tampon  in  till  the  next  day,  or  longer 
if  Dfiooasary,  then  remove  it  by  gentle  traf'tion  on  tlie  Unen,  wbiob 
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terrcA  as  a  sac  for  tbc  oUorpie.  Vou  may  also  make  a  Wl  of  diarpie  or 
Uneo  bj  wrapping  a  string  around  it,  aod  leave  a  loiig  string  hanging 
out  by  whicb  U>  remove  it;  as  »iich  a  tampon  may  be  either  too  large 
or  too  small,  I  prefer  the  first  method,  in  wliich  we  may  mi  the  linen 
•ao  to  the  extent  we  desire. 

If  the  bleeding  come  from  the  portio  vaginalis  uteri,  nfter  an 
operation,  for  iuBtaoce,  a  more  certain  way  is  to  hold  liack  the  poete> 
lior  wall  with  a  large  Swis'i  speculum,  thus  bringing  the  portio  vagi- 
nalis into  view,  and  press  a  t&mpon  Gmily  against  the  bleeding  part; 
for  it  rc<iuires  an  incredible  quantity  of  cbarpio  to  fiU  the  vagina  of  a 
woman  who  has  bome  many  children,  so  that  no  blood  caa  pa» 
through,  and  it  caunes  great  {lain. 

In  profuse  bleeding  from  the  nose,  wluch  mostly  oomes  from  the 
posterior  part  of  the  inferior  meatus,  and  not  unfrequently  Irom  the 
posteriorly-situated  cnvernuus  tissue  of  the  lower  turbinated  bone, 
plugging  the  nose  from  the  front  proves  incflicacjoiis  and  useless;  the 
b'<^ing  continues,  and  the  blood  cither  passes  into  the  phuryux  or 
flows  out  of  the  other  nostril,  as  the  puticut  presses  the  velum  pen- 
dulum palati  ngninst  the  wall  of  the  pharynx,  and  shuts  off  the  upper 
part  of  the  phuryngeal  (Ai-ity.  Henoe,  we  must  be  prepared  to  plug 
the  posterior  nares ;  we  may  do  this  by  the  aid  oiStUoc^s  sound.  Tfiis 
exceedingly  convenient  instrument  consists  of  a  canula  about  six  inrhL>s 
long  and  slightly  cunxfl  at  one  end;  in  the  caimla  is  a  stoel  spring  ui' 
much  greater  length,  with  h  perfomtcd  button-heud  at  one  end.  Yuu 
prepare  beforehand  a  thick  plug  large  enough  to  Gil  the  posterior  nares, 
and  have  a  thread  attached  to  it.  (Vou  may  make  this  plug  by  lay- 
ing thrCfids  of  charpie  side  by  side  nnd  tving  them  tightly  together  in 
the  middle  with  a  silk  thread.)  You  apply  this  plug  by  passiog  the 
instrument,  with  retracted  spring,  through  the  inferior  nasal  meatus, 
tlicn  pushing  the  spring  forward  till  it  appears  below  tlie  velum  in  the 
moutlu  Pass  the  thread  attached  to  the  plug  througli  the  eye  in  the 
bead  of  the  spring,  tie  it  there,  und  dniw  both  canula  and  spring  out 
of  the  nose ;  the  thread  attached  to  the  latter  and  the  plug  fast  to  this 
must  fuDow,  aud  if  you  dniw  tightly  on  the  threul  the  plug  is  pressed 
6rmly  into  ihe  posterior  nares;  if  ifie  bieedinp  be  now  arrested,  as  it  usu- 
ally is,  if  ihcpiug  (which  should  not  be  long  enough  for  its  end  to  reach 
the  larynx)  Tvnß  not  too  small,  you  cut  loofle  the  thread,  leave  the  plug 
in  til!  the  next  day,  then  witlnlniw  it  by  the  threa<l  left  hanging  from 
Üie  mouth  ;  this  is  usually  cusily  done,  as  the  plug  is  generally  covered 
ivitii  murus  and  is  consequently  smooth.  As  this  instrument  in  not 
alwa\*g  at  hand,  we  may  use  an  elastic  catheter  or  a  thin  slip  of  whale- 
buDe  for  the  same  purpose,  intruduciug  it  llirough  the  nose  seizing  it 
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with  the  finger  behind  the  rclvim,  and  brining  the  end  out  of  Uie 
mouth  to  tie  the  thread  to  it.  But  tlie  emplo^incni  of  this  Bubetitute 
require«  more  dexterity  than  is  neoessaiy  for  Jieäoc*»  RoiinrL 

3.  Styptics  are  remedies  whic^  met  psrtly  by  oiusiiig  contraction 
of  the  tissue,  partly  by  inducing  rapid  and  firm  coagulation.  The  niiin> 
tier  uf  remediefl  rpoommendcd  h  ttmncuBc ;  we  shall  only  mention  tho»» 
tlmt  h»VL-  a  proved  n-pututiuii  under  ccrtaia  circuiiistauces. 

Culd  not  only  initates  the  arteries  and  reins  to  contract,  but  also 
makes  Üie  other  »oft  parts  contract  and  thus  compress  the  vessels ;  the 
current  of  blood  is  gradiiAlly  mnre  obfttniotcd,  and  may  even  stagnate 
entirely,  when  llie  part  ia  completely  frozen.  It  socma  (o  mo,  however, 
that  the  recommendation  of  cold  as  a  h.i>mo8tatio  is  oi^en  carried  too 
far ;  I  advise  you  not  to  rely  on  it  too  much.  Cold  may  be  employed 
na  follows :  finit,  we  may  squirt  ice-water  aginnst  the  bleeding  wound, 
or  into  the  vaj;ii>a,  rectum,  into  tlie  bladder  through  a  catheter,  into 
the  nose  or  mouth — here  the  mechanical  irritation  nf  a  strong  stream 
nf  water  is  added  to  that  of  tJic  cohl ;  or  you  may  lay  pieces  of  ice  on 
the  wound,  or  introduce  them  into  the  caritie«,  or  have  them  swallowed 
in  gastric  or  pulmonary  luemorrhagc;  or,  lastly,  you  may  fill  a  bladder 
with  ice  and  «pply  to  tho  wound,  to  be  left  on  for  hours  or  (\:\vn, 

Tlie  absolutt  gutet  to  l)C  obscrx'cd  in  all  hicmorrhagcs  and  the  dim- 
inution in  sixe  of  the  arteries  an  a  result  of  the  bleeding  that  has 
already  oorurre«!,  may  ofttm  have  more  effect  in  arresting  the  hjemor- 
riisge  than  ice  has,  while  it  ivoeivcs  all  the  credit  I  will  not  disatuule 
you  from  using  rxild  in  moderate  parcuchyniatous  hiemorrhages,  but 
do  not  expei't  Um  much  from  it  in  bleeding  from  large  arteries,  and 
do  not  wiiste  loo  much  time  over  it,  for  time  is  blood — blood  is  life, 

Tlie  sJtme  is  true  of  the  common  local  remeilies,  \-inegar,  solution 
of  alum,  etc,  which  ahto  contract  the  tisues  and  tJius  compress  the 
vessels;  they  are  ven.'  good  for  arresting  capillary  haemorrhages  from 
the  nose,  but  vnu  must  not  expect  any  thing  wonderful  from  ihem. 

The  /lot  iron,  femitn  candcns,CRuMicuui  actuate,  acts  by  cliarring 
the  ends  of  the  vessels  and  the  blood,  and  the  escape  of  the  blood  is 
arrested  by  the  resulting  firm  slough.  You  only  need  to  hold  a  rod  of 
iron  with  a  wooden  handle  at  one  end,  and  at  the  other  a  small  iron 
head  heated  to  a  white  heat,  close  to  the  bleeding  spot,  to  fonn  a  black 
crust  instantly ;  imieed,  the  tissue  occasionally  blazes  up  even  from  tlie 
nidiatod  lieaL  A  re<l-hot  iron  pressed  on  the  bleeding  s|iot  has  the 
same  cITect,  but  is  apt  to  cling  to  tht:  resulting  eschar  and  pull  it  off 
again.  Tliis  iron  rod  (cautery  iron)  is  usually  heated  to  ihe  proper 
degree  Id  a  furnace  irith  bellow».  Under  some  circumstances  the  hot 
irou  may  be  very  convenient  for  arrestins:  hemorrhage;  formerly,  bc^ 
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fore  ligatinn  wus  known,  H  wns  iht*  most  celcbrdt«:^  static.  The 
Änbün  surgeona  usually  heated  their  nmputating  knives  red  hot,  a 
prooeediiig  tJint  even  Fabricius  Uililanus  extolled,  although  he  prfr 
fared  buniiuji:  thu  btcinliiig^  arteries  scpiirat^lj  with  line-pointed  cau- 
(ericA,  in  which  he  must  h&vc  had  an  enviable  cxpertue^ti. 

Quite  recently  a  simihir  method  has  been  invented,  nuntely,  the 
use  of  pifttinura  hcatetl  by  the  galvanic  battery.  This  is  the  so-called 
gahtano-eaustic  introdnoefl  into  Gcrtnitny  hy  Midtteidorp/"^  which  tnav 
■Dtnetiines  be  employed  with  advantage.  As  you  may  readily  under- 
Htand,  in  practice  we  have  not  always  at  hand  an  iron  properly  shaped 
fi'T  arrt-nting:  ha-'morrliag«,  such  as  you  see  in  the  surgfiral  clinics. 
J}i^cttbach,  the  most  talvutod  Gennuu  operator  of  this  century,  who 
«us  ftt  the  Baine  tioio  a  most  original  uiati,  once,  lacking  other  means, 
bda^  ftlone  in  n  (Ktor  dwellinp,  arrested  a  luemorrhaKe  foUuwinfi^  the 
eiUrpation  of  a  luntor  from  the  bakk,  by  means  of  the  tong^s  which  he 
beatal  in  the  store.  A  knittin^necdle,  stuck  in  a  piece  of  wood  or  a 
rork,  and  heated  at  the  tamp,  may  answer  the  purpose  of  the  hot  iron. 
A  n-mtrdy  which  not  only  cqiuils,  but  occasionally  surjKisses,  the 
hot  iron  in  itji  effects,  is  liqtior  Jerri  sesiftiichlorati  ;  this  foniis  willi 
(iie  blood  6uch  u  lestlicry,  adherent  cosj^ulum,  that  it  acts  excellently 
U  ft  ityi>tic.  To  npply  it,  you  press  a  pieee  of  charpie,  moistened  with 
itffinnly  a^^nat  the  wouud;  after  harin;;  washed  off  the  blo^wl  with  a 
ipoiigf%  bold  it  there  trom  two  to  five  minutes;  you  will  thus  Ik;  able 
Co  ureet  quite  free  arterial  hromorrlmgc.  If  the  lirst  appHciitiou  does 
not  «ucceed,  try  it  a  second  or  third  time ;  this  remedy  will  rarely  fail 
you ;  but  it  makes  a  slough,  behind  which  there  is  often  saninus  sup- 
pamtion  mixed  with  gns-bubblcs;  hence  we  should  not  employ  this 
Btrptic  ncArdlesaly. 

The  application  oipttnk  and  blotting-paper  to  bleeding  wounds  is 

itld  popular  remedy ;  the  punk  sticks  fast  to  the  blood  and  the  wound^ 

S  Iho  bleciitig  be  not  excessive ;  in  ha^morrliagea  at  all  free  it  is  useless 

without  fituiultaneous  compression ;  occ&«onaUy  it  is  rery  ethcaciousi 

s«ikI  is  highly  praised  hy  some  surgeons.     Dry  charpie  pressed  firmly 

ou  the  wound  has  the  same  effect,  according  to  my  experience. 

Other   luemostatics   are  oil  of  turpenline  and   aqua  Binflli,  in 

'^which  the  creosote  is  chiefly  efficacious ;  concerning  the  former  alone 

iTavc  I  any  experience,  ar>d  I  recommend  it  strongly;  when  I  studied 

tn  Uüttiugen,  it  was  also  s)>eciully  recommended  by  my  preceptor, 

^aitm^and  1  used  it  once  with  such  striking  beueSt  in  a  doubtful  case 

that  1  have  a  certain  dcvutiou  fur  it.    It  is,  however,  an  heroic  remedy, 

not  only  becaus«   application  of  turpculine-oil  to  a  wouud  inducoa 

■erere  pain,  but  also  because  it  excites  severe  biflammation  in  the 

wound  and  ita  ricinity.     T  will  relate  the  case  where  I  employed  it 
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A,  youug,  feeble  woman  suffered,  after  confinement  fur  tnaiijr  loouths, 
from  an  cJEleuaive  suppuration  beblnd  tlie  nght  breast,  between  the^f 
mammary  gland  and  the  fascia  of  the  pectoral  muscle;  numerous  inci* 
sions  had  abvady  been  m»do  througii  Uie  breast,  irad  üboui  its  circum- 
ference, to  give  free  access  to  the  pus  which  formed  in  such  qunntitie«; 
but  the  openings  soon  closed  »gain,  and  new  one»  had  to  Iw  made,  as 
the  wound  did  not  heal  from  bvlow.  From  one  such  tuciaion,  uhicb  [ 
made  quite  extensive,  severe  hiemorrlia^e  resulted,  blood  welled  up 
ffüm  the  depth  of  the  abscess,  atid  I  was  unable  to  find  the  bleeding 
vessel ;  it  (lowed  continuously,  as  if  from  a  spring.  First,  1  Bllcd  the 
cavity  Willi  charpie  and  applied  a  bandage;  the  blood  soon  oozed ^H 
through  this  dressing;  I  removed  it  and  injected  ice-water  into  the  fl 
various  openings ;  the  bleeding  moderated.  I  again  made  Arm  compres- 
sion, and  tlie  hannorrhage  seemed  arrested.  I  had  scarcely  reached  my 
room  ill  the  ho»pilul  when  I  was  called  by  the  nurse,  because  tbo  Uood 
again  oozed  through  the  dressing;  the  patient  hud  fainted,  was  pule 
US  a  corpse,  and  the  pulse  was  very  small  llie  bandage  bad  to  be 
reniKived  at  once,  I  now  thrust  pieces  of  ice  through  tlie  different 
openings  uitothe  cavity  under  the  breast;  still  the  bleeding  was  not 
arrested.  Tlie  patient  went  from  one  fainting-üt  into  another,  the  bed 
Bowed  with  bloudaud  ice-wutcr,  tlic  patient  lay  uneoiisoluua,  with  cold 
limbs  and  upturned  eyes,  the  nurses  oonstintly  trying  to  resuscitftle  the 
patient  by  hulding  ammonia  to  the  nose,  and  rubbing  tlie  forehead  with 
Cologne  water.  At  the  commence tnent  of  my  surgical  life,  unaccua- 
Unned  to  quiet  and  preseuce  of  miud  in  such  scenes,  caused  by  my  own 
act,  I  shall  ucvor  forget  tliis  ütuation*  I  Uiought  it  would  be  abso- 
lutely necessary  to  ampuü»te  the  bro^st  at  once,  to  find  and  lignto  the 
bleeding  artery,  but  determined  to  make  one  more  attempt  with  oU 
of  turpentine.  X  soaked  a  few  wads  in  this  substance,  introduced 
them  into  the  wound,  and  the  bleeding  was  insUmtly  arri>sted.  The 
patient  soon  revived ;  the  turpentine,  which  was  left  in  twenty-four 
hours,  caused  iutcnso  reaction  in  the  abscess  cavity,  whose  walls  be- 
came detnched.  Subsequent  active  granulation  inducted  in  three  weeks  ^ 
a  cure  which  had  for  months  been  patiently  and  perscvoringly  sought^f 
In  vain  by  physician  and  patient.  I  cannot  explain  to  you  how  bleed- 
ing is  arrested  by  oil  of  turpentine  and  creosote ;  they  do  not  cause 
particiilarly  firm  coagulation  of  the  blood ;  probably  the  intense  init»- 
tioa  they  induce  excites  a  peculiarly  energetio  contraction  of  tlie  di-, 
vided  capillaries. 

You  will  rarely  see  st}i>tics  employed  in  the  sui^cal  clinic ;  they 
are  rather  favorites  uf  the  practising  physician,  who  is  not  arcustom^ 
to  legale arlcric».     Where  we  can  ligatc  or  comprc&s,  Me  shoidd  oat 
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use  styptics.  In  parendiymatous  bleediog  firom  the  fiice,  neck,  or 
perln^euDi,  vce  may  resort  to  st^-ptics  vnüi  advantage,  if  it  makes  no 
differenoe  whether  ilie  wound  fiuppurattis  suhsequently ;  but,  if  the 
baamorrbage  be  con  side  ralile,  and  styptics  fail,  Bubsequent  ligation  is 
much  more  difficult,  as  the  wound  is  often  terribly  aniearud  up  by  tho 
previous  applications. 

In  surgery  you  have  nothing-  to  expect  from  tho  internal  admini^ 
trstion  of  remodiea  reoommended  as  slyptics.  Absolute  quiet,  keeping 
cool,  narcotics,  purgatives,  may  occasionally  be  of  great  ussiatauoc  in 
cnngcstive  hu:iiiorrhages,  but  their  action  is  fur  too  slow  for  the  bleed* 
ing  thai  wc  have  to  deal  with  in  surgery. 

'riie  general  debility  from  profuse  h/einorrliag«  will,  of  course, 
be  laoet  effec^tually  combated  by  arresting  the  blceiling;  but,  while 
doing  this,  you  may  Uavr;  the  asitistanLA,  not  otherwise  entplo^'ed,  try 
to  reausdlate  the  patient  by  smolling<«alls,  sprinkling  with  water, 
eta  You  should  not  youraeU  join  in  these  attemjits,  till  the  bleed* 
tng  is  stopped;  ihen  you  may  give  wine,  rum,  or  brandy,  wann  coffee, 
or  soup ;  cover  tho  fiatJcut  up  warmly  ;  let  him  take  a  few  drops  of  spir- 
its of  ether  or  acetic  ether,  and  smell  ammonia,  etc  1  have  never  had  a 
patient  bleed  to  death  under  my  hands,  but  Imve  met  two  cases  where 
the  p&tientd  died,  two  and  five  hours  after  extensive  operationa, 
with  dyspnoea  and  spasmodic  contractionn,  apparently  as  a  result  of 
tliegreit  lofs  of  blood;  these  caaea  decided  me,  under  similar  cir- 
ctrnistimoef,  to  inject  the  blood  of  a  hcaltliv  person  into  the  veins  of 
the  bletsling  one.  This  operation,  which  h  cullcU  trutif/umitf»^  is 
quite  aucicut;  it  ori/^utcd  in  the  middle  of  tJie  seventeenth  oen* 
tuiy.  After  tlte  world  had  been  for  a  time  astonished  ut  its  boldness, 
H  was  laid  aside  and  derided,  but,  towanl  the  end  of  tho  la^t  centuiy, 
it  was  Bgnin  drawn  from  the  shade  of  oblivion  by  EngUsh  physicians,  es- 
pectaUy  the  obbtctriclans.  After  Dicffenbach  hud  made  some  attempts 
■gain  to  introduce  transfusion  into  Goraiany  without  success,  Mar- 
tin has  of  late  the  credit  of  again  calling  attention  to  it  as  a  motle 
of  Baving  life,  whilo  Paiium  has  exhaustively  treated  the  subject  in 
physiological  expenineDt&,  Statistica  show  that  the  operation  was 
favorable  in  tho  great  majority  of  cases,  and  was  vtiry  easy  to  per- 
form. Although  formerly  Iambus  bloo<l  was  successfully  injected  into 
muB^s  veins,  it  is  best  and  most  natural  to  chouse  blood  from  a  young, 
healtliT,  ami  strong  human  being.  The  instruments  required  are  a 
kniie,  forceps,  scissors,  a  Hne  canula,  and  a  4-ü  oz.  glass  syringe  to 
fit  it.  We  open  the  vein  of  a  healthy,  strong  young  man,  in  the  man- 
ner hereafter  to  be  described,  and  receive  hrst  about  four  ounces  of 
the  blood  in  a  rather  high  bowl,  standing  in  a  basin  full  of  blood*wann 
irater;  the  blood,  flowing  into  the  bowl,  is  beateu  witli  %  twiiiinj^ 
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%iic\c,  till  Üie  fibrlne  is  separated.  While  tliis  is  being  done,  tlie  most 
perct-ptihle  stilirutaneaus  vt?in  at  the  bend  of  the  elbow  of  the  patient 
is  to  \x  exposed  by  »□  incision  tlirough  the  skin ;  then  t\vo  silk  threadii 
are  to  bü  paHiw»!  under  it,  the  lower  one  is  dnivrn  on  without 
closing  it,  so  that  tio  blcod  vaay  escape  by  the  siibs<X(uent  fine  oblique 
iiM^ibion  made  in  the  vein  by  the  scissors.  The  canula  is  passed  up 
into  the  now  piping  opening-  in  the  vein,  and  the  upper  tlircnd  is 
UD&sed  over  it  without  being  tied  ;  some  )>1(Xk1  should  escape  through 
the  cnnuin,  so  as  to  fill  it  and  drive  out  the  air.  Meanwhile,  the  a* 
üttitant  hiis  completed  the  venesection  and  filtered  the  whip|>ed  blood 
liiroujrh  a  (ha*  cloth  ;  thon  the  previounly-w armed  syringe  is  to  be 
filled  with  the  bloud, inverted  and  the  air  forced  out,  plaüc<d  Ünnly  in  tlie 
oanula,  and  tlie  blood  injected  very  slowly.  Kxperience  has  taught 
pifii  it  is  not  nd\-isab1e  to  inject  more  than  four  to  eight  ounces  of 
blnod,  and  that  this  is  enough  to  recall  life.  We  should  never  empty 
the  B3rringp  entirely,  and  oe.ise  at  once  if  the  patient  has  dyapncca. 
^^*hen  the  injection  is  completed,  we  reroo%'e  the  ligatures  and  canula, 
and  tnat  the  ivuuud  as  after  \-cüc»ection.  There  baa  been  niiidi  di»^ 
pute,  as  to  whether  or  not  it  is  ueeessary  to  remove  tlie  fibriue  from 
the  blood  to  be  injected,  i^awwmV  experiments  have  clearly  proved  that 
fil>rino  is  not  nc4>cssary  in  resuscitation  by  transfusion,  and  that^  eveo 
with  the  greatest  care,  it  may  act  injuriously  bv  clotting.  The  active 
element  in  this  opcmtiün  appears  to  be  tJie  introduction  of  blood-cor- 
puscles as  bearers  of  oxygen.  Possibly,  transfusion  has  a  still  wider 
fiilure;  at  all  events,  it  might  be  worth  while  to  try  it  in  exces«ivd 
anosmia,  ««.ulting  from  other,  sometime»  unknown,  causes,  even  al- 
though, axrcording  to  PanunCa  exrollent  observations,  the  bh>od  itself 
does  not  nourisli,  but  is  only  the  bearer  and  forwarilur  of  nourish- 
mcnt  TIic  experiment«  made  by  Ncudör/cr^  during  the  last  Italian 
War,  on  the  wtumdcd  who  had  ly-eonio  anemic  from  profuse  suppur» 
tion,  had  no  brilliant  results,  it  is  true,  but  further  trials  should  be 
made  of  tliis  operation,  which  with  proper  care  is  not  dangeroua. 

Huetftr  has  studied  transfusion  most  thnrougMy  of  late  ;  he  ree« 
ommends  injecting  beaten  and  Hltepcd  venous  blood  into  an  artery 
(such  as  the  radial  or  posterior  tibial)  in  a  periphcnd  direction,  just 
as  was  once  done  bv  l'<m  Gracfe.  As  Hu^ttr  has  dentonslniled  that 
this  arterial  transfusion  is  easier  than  the  venous,  it  deserves  the 
prefereuc,  because  by  it  we  avoid  the  dnnger  of  pulmonary  ombolL 
No  abnormal  »vmpinms  ocrurred  where  Huficr  operated  on  the  hands 
and  feet ;  hut  I  doubt  if  it  wonid  often  be  possible  to  intnHluoe 
cauula  into  thcs4>  small  arteries  in  a  patient  bleeding  to  death  ;  io 
such  a  case  wo  should  have  to  choose  the  brachial  artery. 

The  enormous  increase  of  bodily  temperature,  the  occurrence  of 
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bloody  urine,  and  othftr  syraptnma,  following-  this  operation,  bIiow 
that  it  has  a  very  decided  induenoe  on  the  physiological  action  of  tbe 
organiam.  As  this  operation  haa  always  been  performed  in  vain  by 
myself  and  my  assistants,  I  am  much  less  in  favor  of  it  than  formerly, 
when  I  only  knew  it  from  the  accounts  of  others. 

Icaaaot  here  enter  on  the  treatment  of  the  later  rcsulta  of  con- 
ndetvble  biErmorrhuges;  it  will  l>e  evident  to  you  that,  in  general,  the 
ohroaio  efleota,  the  deficient  formation  of  new  blood,  must  be  oohh 
bated  by  strengthening^  and  nourishing  diet  and  medicines. 


LECTURE   IV. 


ttiflr^  of  the  Wonntl. — tTbiEFO  Yy  riiBUf- — Snture ;  Tntcirapt«!  Hnturc ;  TKi)lt(^d  fia- 
tur«.— SxtemiU  Obangas  p«rL-itpÜbU  In  tli«  Utiiud  Wound. — UuiLliag  by  First  lo- 
Unlioiw 

Arrzn  entirely  arrcslin^  the  hiemorrhage  from  a  wound,  cleaning 
iu  surface  n-iih  cold  water,  and  sati^f^nnr;:  yourself  of  its  depth,  and 
of  the  character  of  the  parts  dividtnl,  in  doing  which  you  must  notice 
wlwlher  a  joint,  or  one  of  the  cüritics  of  the  body,  has  becu  opened, 
ft  largo  niTTC  divided,  or  a  bono  exposed  or  injured,  etc.,  you  will 
twii  rmjr  atif^tion  to  the  third  svinptom  in  the  freeh  wound,  that  is, 
iUgsping.  On  division  skin,  f-isjia,  and  nerves  will  sepinite,  partly 
firna  their  own  elaaticity,  partly  becaujie  they  are  attached  to  the  mus- 
lin, which,  from  their  contractility,  shrink  together  immediately 
liter  being  divided,  and  w^hose  cut  surfaces,  consetjuenUy,  especially 
ro  tiansi'crsc  wounds,  are  more  or  less  B<.'paratcd. 

At  first  we  shall  consider  only  those  incised  won:ids  where  there  baa 
Iwm  no  loss  of  substance,  but  only  a  simplo  division  of  the  soft  parts. 
ForBurh  n  wotmd  to  heid  quickly,  it  is  desirable  that  the  two  edg«8 
ihoolcl  be  brought  flxartly  together,  as  they  were  before  the  injnry; 
towxmiplish  this,  we  make  nse  of  strips  of  adhesive  plaater  or  of 
■utin». 

In  ffiiumU  where  the  cutis  is  scarocly  divided,  as  so  often  Impiieoa 
ntUcuintiion  ini'istxl  wounds  of  the  Hogers,  we  may  use  i8inffl<i9€- 
/•(«Jtfr  with  ad%'antage.  It  consists  of  a  solution  of  ichihyocoUa  in 
<nter,  mixed  with  m  little  spirits  of  wine,  painted  over  a  thin,  ßnn 
hlk  iluff  or  pwpcr ;  tlie  bai-k  is  often  painted  »vilh  tincture  of  benzoin, 
vtidi  giw-j  tbe  plaster  a  plcnsaot  udor.     As  the  plaster  rcadilj  Inia 
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«na  Wider  moist  compresses,  it  is  ottea  adrisable  to  paiut  it  with 
lodion,  after  it  bus  dried. 

Collodion  is  a  solution  of  gun-outtoii  in  ■  mixiurü  of  ctlivr  ami 
alcohol.  If  tliis  lluld  U:  painted  over  tlic  plustcr  and  the  skin  iioui'Hli- 
ately  adjacent,  the  clhcr  quiukJy  emporutes,  and  b  line  membraoe  in- 
soluble  in  water  remains,  often  puckcrinf^  up  tlie  skin.  A  further 
therupcutio  use  may  be  made  of  this  contractile  action  of  collodion, 
by  pnintiii^r  it  on  the  inflamed  skin,  either  dirt^rly,  nr,  still  h*?tter,  after 
oovering  the  part  with  a  tliin,  conrse-m^^shed  cotton-cloth  (gauxe); 
Ulis  cauM»  moderate,  even  pressure.  When  yuu  use  oillodioa  to 
fiisten  the  plaster,  avoid  applying  it  dirt^ctly  to  the  wound ;  this  not 
only  Riu.*teM  unnecessary  puln,  but  iu:ty  nlöo  induce  inHanimaiioD  and 
suppuratioQ  of  the  wound,  whieJi  should  be  partieuhirly  avoided. 

If  the  cutis  be  divided^  and  the  plustcr  must  resist  any  considen^ 
hie  tension  in  keeping  tlio  edges  of  tlie  wouml  togr/iher,  ichthyooolla- 
plastcr  proves  insuffioient,  and  adfiesive  plaster  must  be  employed. 
Of  this  we  have  two  varietiea,  besides  innumerable  modifications,  Erom 
attempts  to  make  it  cheaper  and  better.  Emplaatrum  adbaisivuin, 
emplnstrum  diachylon  compoütum,  our  cumniou  adhesive  ptiuttcr,  eun- 
sista  of  olive-oii,  litiiarge,  resin,  and  turpentine.  While  it  is  fluid 
from  heat  it  is  painted  on  linen,  and  it  is  generally  used  in  stripe,  which 
are  laid  over  the  wound,  and  hold  its  edges  together.  When  fresh, 
Ulis  plaster  adheres  exuelleutly,  but  louseus  after  a  time.  If  moist  uom- 
prcsses  be  applied  over  it.  Very  sensitive  skins  are  irritated  by  this 
plaster  if  it  is  frequently  applied;  then  wo  may  resort  to  the  other  adhe- 
sive plaster,  the  emjilastntm  eeniMfe  (emplastrum  adhnisivum  album), 
which  is  prepared  from  olivo-oil,  litharge,  and  white  lead,  with  bot 
water.  This  plaster  adheres  les.<t  firmly,  but  has  the  adrautjige  of 
smearing  tlio  lips  of  the  wound  loss  than  the  yellow  plaster.  A  nüx.-f 
iure  of  equal  parts  of  the  two  plasters  lessens  the  objections  and  coin- 
biaea  the  advantages. 

In  large  wounds  we  now  avoid  the  U50  of  adhesive  plaster  more 
than  formerly,  and  in  its  place  employ  the  suture  more  commouly. 
Wlicn  wo  wish  to  unite  wounds  by  the  suture,  we  generally  choose 
between  two  varieties,  the  interrupted  (sutura  nodosa)  and  the  twisted 
BUtiu^  (sutura  ciruumvolutu).  There  is  some  trutlt  in  the  assertion 
that,  by  the  introduction  of  a  foreign  body,  such  as  a  thread  or  nec<lle, 
we  maintuiii  constant  irritation  in  the  edges  of  the  woutid,  but  tbia 
cannot  equal  the  great  advantage  obtained  by  the  certainty  of  ad- 
justment of  tlie  edges  of  the  wound  by  means  of  sutures.  Qence, 
except  adhesive  plaster,  almost  all  substitutes  for  the  suture,  m  which 
aiicieat  ami  modern  siu'gcry  has  exhausted  itself,  after  btiing  fashion* 
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%iAo  for  a  tiffte.  hare  beca  thrown  aside.  The  suluro  has  not  yet 
bocD  dropperlf  and  prubtibly  ne\-er  will  be^  any  more  than  Hf^ation. 

Tbo«  »re  certaiD  i>arts  of  the  body,  aa  the  scalp,  hands,  and  feet, 
where  we  try  to  avnid  sutures,  because  there  ocrtaln  intlamm&tory 
pnMjeases,  which  hare  ofU>n  been  ascribed  to  the  sutura,  »adily  assume 
■  dongennn  ch»nicter;  hut  I  think  there  ia  a  ^od  deal  of  prejudice 
in  tJii&  Wound»  üf  the  head  are  especially  prone  to  cause  inflamtn»- 
lions  of  the  akiu  aud  suboutaneous  tissue;  extensive  stutistica  have 
never  shown  whether  this  tendency  is  piirticularly  increased  by  the 
irritation  from  sutures.  There  are  luuny  artiolcs  of  faith  bunded 
lUnvn  from  preceptor  to  pupil,  from  one  text-book  to  another ;  many 
of  them  are  a  aort  of  Hippocratio  traditions,  full  of  practical  truth  ;  to 
Iheie  I  pay  foil  respect ;  others  are  based  on  accidental  observatiimg 
Mud  rons4.>f]uent  judgments ;  among  the  latter,  I  chiss  the  objection  to 
lutiui^  in  »ual|)-wouiidd.  Kcviewin^  my  own  expcricuoi',  I  remember 
move  oases  of  inHainrnution  following?  wounds  where  no  sutures  were 
iutroduoed  than  wlicre  they  wore.  It  is  very  important,  however,  at 
oooa  to  recognize  intlammations  beginning  in  the  head,  and  to  reroov« 
the  sutures.  The  amount  of  gitping-  and  the  forms  of  the  wound  (e.  g., 
a  flap-wound  or  not)  at  ot.ce  show  the  necessity  for  sutures.  Ouu 
would  never  take  any  uauecessitry  Iruublc  iu  iutroduclug  sutures,  uu' 
liMM  urged  by  excess  of  surgical  zeal ;  but  where,  for  the  reasons  above 
piren,  adhesive  plaster  will  not  answer,  we  should  employ  sutures. 

For  the  interrupted  suture  we  use  surgical  needles  and  silk  thread 
or  wire,  Surf/icai  «eerf/e«  differ  from  ordinär)' ones,  in  having  a  lauce- 
ihaptnl,  ground  point,  which  pierces  the  skin  mure  readily  thau  the 
round  point  of  a  sewlug^iiccdle ;  tliey  are  also  of  somewhat  softer 
«leel  than  English  scwtng-nccdlcs,  so  that  they  do  not  spring  so 
moc^  Their  thickness  and  length  vary  greatly,  according  as  we 
wish  lo  apply  a  strong  thread  deeply  where  the  edges  of  the  wound 
are  tense«  or  ontr  to  use  a  Hnc  thread  to  bring  the  edges  together  ex- 
ifcOtJr.  All  neefiles  should,  however,  have  a  good-sized  eye,  so  that  wO 
may  not,  like  a  tailor,  lose  time  in  threading  them,  but  do  so  readily 
and  quickly.  The  needle  mny  be  oither  straight  or  curved.  The 
Burrc  «hould  vary  with  the  locality  where  we  -wish  to  sew;  for  in- 
■tanev,  very  fini*.  strongly-curv«!  needles  are  required  for  sewing  about 
t]»e  inner  cantlius  of  the  eye;  large,  strongly-curved  needles  are 
needed  for  sewing  up  a  perinasum,  ruptured  during  labor,  etc  The 
CRsrvature  may  either  be  iu  the  whole  needle  or  only  at  the  pointed 
«sxt ;  for  instance,  for  ocrtaia  opcmtions,  it  is  sliaped  like  a  fish-book  ; 
$he  TarietT  is  very  prt-at.  For  sewing  such  wounds  as  usually  present 
themselves  in  practice,  yuu  need  only  a  few  fine  and  coarse  straight 
■od  Tariously-curvud  needles. 
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Tlie  thread  is  iL-iimlly  of  sillc,  whose  coarseness  oorresp«in'is  (o  the 
■iza  of  the  needle.  Formerly  I  alwav^  Bcwed  with  the  red  Gennan 
lilk,  M'hirh  has  long  been  used  for  this  purpose ;  but  in  England  I 
found  a  sort  of  undyed,  »trongly-twiated  ailk,  whii^h,  even  when  very 
fine,  n  so  otrong  thut^  with  thread  an  6no  us  a.  hnir,  we  miiy  acvr  op 
wounds  and  draw  them  together.  MoreovtT,  tliis  »ilk  imbibes  so  little 
niüisture  that  it  may  He  for  duys  in  the  wound  without  swcllinj^  or  ir» 
ritating.  Now  I  use  only  this  soKyilled  Chinese  &i)k.  Another  mat©" 
rial  for  sutures  has  been  Utoly  used  in  England  and  America,  vit, 
»Uner  or  iron,  vir«,  Tt must  l)e  very  fine  and  soft;  the  iron  wire  for  this 
purpose  is  well  nnn^nled.  TUe  trial  of  this  material  was  first  induced 
by  the  long'k^o^rtl  fact  that,  when  metals  were  introduced  imder  the 
skin  or  anywhere  in  the  body,  ttiey  usually  excited  no  suppuration, 
but  the  jKirt«  often  healed  over  them.  Henee,  it  was  thought  that 
the  inflammntions  often  occurring  at  the  points  of  suture  miglii  be 
avoided  by  using  metal  instead  of  the  animal  subatanco  silk.  In 
trutlt,  it  cunnut  be  denied  that  thi»  stippunition  is  less  a[it  to  occur 
from  metal  than  from  silk  thread,  still  experitneiita  of  jSimon  have 
shown  that  the  suppuration  from  suturea depends  greatly  on  the  thtok- 
ness  of  the  thread.  From  my  own  expcricntM!  I  can  athrm  that  6ne 
silk  threads  cause  as  little  suppuration  along  the  course  of  the  suture, 
aod  muy  heal  In,  just  as  well  as  metal  ones. 

We  oome  now  to  the  application  of  the  itU^rntpted  mtt$re.  You 
do  it  as  follows:  with  a  toothed  forceps  you  first  seize  one  lip  of  the 
wound  ;  pass  the  needle  through  the  skin,  about  two  lines  from  the 
edge,  as  deep  as  the  subctiLineous  twsun,  and  brinn^  it  out  through  the 
wound ;  now  seize  the  other  lip  of  the  wound  M'ith  the  foreeps  and 
pierce  it  from  the  wound  up  toward  the  akin,  exactly  opposite  the 
first  point  of  entrance,  then  draw  the  thread  through  and  cut  it  off, 
liÄviiig  both  sides  long  enough  to  tie  readily  in  a  knot.  Now  make 
a  simple,  or,  if  the  tension  of  the  borders  of  the  ivound  be  great,  n 
surgeon's  knot,  and  draw  it  tight,  seeing  that  the  edges  of  the  wound 
«re  in  exact  apposition;  then  make  a  second  knot,  and  cut  off  botii 
threads,  close  to  the  knot,  so  that  no  long  ends  of  thread  may  get  in 
the  tvound. 

Should  you  desire  to  use  wire,  you  thread  it  as  you  do  the  silk  on 
the  needle,  draw  a  short  portion  tlu^uyh  the  eye  and  bend  it,  then 
make  the  suture  as  alwve  des«TribeTL  Wlien  the  wire  is  very  soft,  we 
can  tie  a  knot  with  it  nicely,  just  as  with  a  silk  thread ;  still,  the 
whole  of  this  manipulation  is  much  less  pleasant  with  wire  tlian  with 
nilk  thnwid,  and  on  closing  the  knot  the  Ixirdor  of  the  skin  is  readily 
displaced,  or  there  may  be  twists,  that  render  the  hold  less  secure; 
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Üiu  L5  i.-specitilly  apt  to  happen  with  our  G<^mun  wire,  which  has  not 
yet  atbiiued  the  softness  of  the  Ent^lisli.  The  pleasantest  wirva  am 
those  made  of  a  mixture  of  gold  and  silver  and  of  platinum,  of  which 
Terjrfine^pliable^and,  at  tbe&ame  time,  firm  wire  may  bo  made,  [Very 
DKx  wire  is  made  of  leatl,  and  it  is  supposed  by  some  to  be  an  advan* 
tage  that  this  will  break  if  the  parts  sbould  swell  exeeasively.]  Still, 
how  ndiculoua  it  would  1>e  to  try  to  Substitut«  these  expensive  articles 
for  ordinary  sUk,  by  whidi  aullluns  of  wounds  have  been  beaind  escel- 
leaily,  aod  will  be  in  future !  I  pass  over  the  tnauy  ucwly-reoommcnd- 
ed  modes  of  £i&tening^  the  wire  by  knots  or  twi&Un^;  they  sliow  that 
cren  those  vhn  advocate  metallic  sutures  Imve  found  some  trouble  in 
bsteniog  tlie  knot.  I  tirst  make  a  simple  knot,  draw  it  toother, 
CBake  two  or  three  short  twists,  and  cut  off  the  ends  close  to  the 
twisted  part.  Wire  cuta  the  edges  of  the  wound,  just  as  silk  does,  if 
it  be  Tery  üdc. 

I  hare  rarely  found  the  little  objections  to  silk  sutures  sufficiently 
annoTin£^  to  make  mo  replace  tliem  bv  metal  sutures.  Beginners 
generally  err  in  m:ikiiiff  sutures  too  tii^ht;  this  eonstricts  the  cdjifcs 
of  the  vound.  ^^'^le^  they  swell,  as  they  moütlv  do,  this  constriction 
iff  rarely  en^Uj^b  to  kill  tlie  tissue  at  once,  but  rauses  inflammation 
with  redaeSB  und  suppuration  about  tbo  puncture,  whicb  may  spread 
uid  impede  healiiig^of  the  wound  if  tlie  sutures  tto  not  removed  in  time. 

SiJmi|;ht  needles  may  be  best  introdured  with  the  fingers ;  but 
curred  needles,  especially  when  they  are  small  or  the  wound  deeply 
■CKted,  are  introduced  better  and  more  certiiuly  by  means  of  n  needk- 
hf)ider.  Tbcre  are  numbers  of  these ;  I  aui  in  the  luibit  of  usiajj^ 
J}i^ad/acJt'$,  It  consists  of  a  forceps  with  short,  tliick  blmlea,  be- 
tween whitih  we  hold  the  needle  firmly  and  securely,  and  introduce  it 
through  tlie  skin  in  the  direction  of  its  curvature.  Tliis  perfectly  aim- 
pto  infitniuH'nt  suffices  for  almost  all  cases,  and  in  gooi]  hands  is  sur- 
passed  by  no  instrument  for  security  in  holding  and  intrmlucing  the 
needle.  CompUmted  instrumenta  are  especially  suited  for  unskilful 
surgeons,  saj-s  Dießenbach^  in  the  unparuUeled  introduction  to  bis  Ope- 
rative SuT;^ry ;  not  the  instrument,  but  the  hand  of  the  siu'^'on,  should 
apente.  Practice  and  habit  render  this  or  tliat  instrument  indispen* 
floible.  Thus  some  find  it  complicated  and  inconvenient  to  seize  the 
tips  of  the  wound  with  forceps,  as  I  taught  you,  altliou;^h  this  Is  bet- 
ter than  liol<Ung  them  with  the  lingers;  for  me,  the  latter  would  be 
very  iaconrenient.  In  Lliis  matter  any  one  may  do  as  his  habits  and 
iacUnation  lead  him.  When  I  have  to  sew  some  deep  part — as  the 
Tplum,  rectum,  or  vaginn — I  always  use  neudlcs  with  bundles. 

Of  course  the  uuuiber  of  sutures  to  bo  applied  depends  ou  the 
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lenf][th  of  tlie  wouud  ;  ^ncrally  sutures  half-An-inch  apart  siiffic«,  but 
where  perfect  apposition  ami  small  cicatrices  arc  very  desirable,  as  in 
wounds  of  the  fue,  thoy  must  b«  closer,  and  ehould  altomato  between 
ooaree  ones  at  a  distanoe  6*001  the  edge  of  the  wound,  and  fine  ones 
enclosing  but  a  Hmntt  porLiun  of  the  (»Ige. 

Tlie  sec(}ud  variety  of  «uture,  ttBtMed  or  harelip  mttttre^  is  made  by 
piiasuig  a  long  pm  wiiu  a  hinoe-shspcd  point  thniugh  the  flaps  of  the 
wouud,  und  pussin<]r  a  strong  cotton  or  silk  thread  aronnd  it,  as  I  now 
show  you,  Vou  ijikc  the  thread  in  both  hands,  hiy  it  parallel  to  and 
immediately  over  the  pin,  that  in,  transversely  to  the  woimd,  pass  {t 
under  tJie  two  ends  of  the  pin  from  above,  and  draw  on  it,  so  a«  to 
approximate  the  edges  of  the  wound  exactly  (this  is  the  so-called 
NulUoxir) ;  now  you  change  the  threads  to  the  other  hands,  and,  with 
the  right  thread  in  the  left  hand,  pass  around  the  left  eml  of  the  pin 
frum  uImvc  dnwuwurd,  and,  with  the  left  thread  in  the  right  hand,  do 
tJie  same  fur  the  right  end  of  the  pin;  you  change  the  threads  again 
and  make  four  to  six  similar,  so-called  figure  of  eight  turns;  then  tic 
a  double  knot  and  cut  the  ends  off  close;  then  cut  off  tbo  ends  of  the 
pin  to  a  proper  length,  so  that  they  may  not  prcM  on  the  skin,  but  not 
BO  short  us  to  prerent  their  being  readily  withdrawn  subsequently, 

liiere  are  a  great  number  of  other  sutures,  which  for  the  moss 
port  are  only  uf  historieal  interest,  and  which  wo  bero  pass  orer; 
some  peculiar  forms  of  suture  will  be  treated  in  special  surgery,  under 
wounds  of  the  different  part«,  as  in  wounds  of  the  intestine. 

A^'here  are  the  atlvantngea  of  the  twisted  over  (he  interrupted 
suture?  and  when  do  you  employ  it?  These  indications  may  be  re- 
duced to  two  factory  so  that  you  will  consider  the  interrupted  suture 
as  the  simpler  and  more  common.  The  twisted  suture  is  preferable— 
1.  When  the  flaps  of  the  wound  are  very  tense;  2.  When  the  skin- 
flaps  t«  be  united  are  very  thin  and  without  support — in  short,  whore 
the  llpi  of  the  wound  have  a  tendency  to  roll  in.  Ilie  needle,  romain- 
mg  in  position  in  botli  cases,  renders  the  suture  more  secure  and  firm ; 
the  needle  serves  as  a  sort  of  subcutaneous  splint  for  the  edges  of  the 
skin  ;  they  are  supported  by  it,  and  are  also  held  more  securely  by  the 
Iblds.of  thread  on  the  outside.  In  many  cases,  in  applying  sutures  in 
tiie  ßtoe,  tlio  int4;rrupted  and  twisted  sutures  are  applied  alteraatdy; 
the  latter  serve  as  supports  and  to  resist  tcusioiif  the  fermer  to  in- 
duce more  exact  union  of  the  edge«  of  the  wound. 


When  the  bleeding  has  boon  stopped  and  the  wound  united,  all 
has  been  done  that  is  at  lirst  neeessarr.  Now  let  us  observe  wbsl 
takes  place  in  the  closed  wound. 


CXION    OF  WOUNDS. 
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Iminwltately  after  hclng  uniUni,  the  edges  of  the  wound  are  geiMc^ 
■Ujr  vbito,  from  Ihc  pressure  exerciseil  by  the  sutun-s  tis  tl icy  com* 
press  tlie  capillaries;  rarely  the  borders  of  llm  wound  are  «lark  blue; 
thia  alwaya  indicAtea  ^^reat  impediment  to  the  roium  of  blood  through 
the  reins,  due  to  a  loaa  of  part  of  the  blood-vessels.  It  is  evident 
ihat  the  cominuiütration  between  arteries  and  veins  mny  he  greatly 
■Ititturbed  by  the  divüion  of  a  largo  number  of  ca]>iUarics,  so  that  at 
some  point  in  the  border  of  the  wound  the  vU  a  tergo  of  the  venous 
atrram  shall  be  insufficient.  On  the  whole,  this  dark-blue  color  of  the 
Hups  uf  the  wound  is  rare ;  it  cither  disappears  spnntanoottsly  or  a 
small  portion  of  the  lip  of  the  wound  dies,  a  nymptoni  to  which  we 
ahaU  letum  when  speaking  of  contused  wounds,  in  which  it  is  quit« 

OOCDIDOD. 

E\ieri  nfter  a  few  hours  you  find  the  borders  of  the  wound  slightly 
iwoUcn  and  occasionally  bright  red;  this  redness  and  swelling  are 
often  absent  (especially  where  the  epidermis  is  thick),  but  oeoosionnlly, 
■ooording  to  the  extent  and  depth  of  the  wound  and  tension  of  the 
•kin,  it  spreads  ^in  two  or  three  lines,  or  to  as  many  inche.%  arouad 
the  wonnd  ;  the  usual  so-called  local  reaction  about  the  wound  takes 
place  in  this  space.  The  wound  pains  slightlv,  especially  on  l>eing 
tooebed.  All  this  may  be  best  seeu  in  children  and  women  with 
delicate  skin.  About  wounds  of  the  face,  especially  of  the  eyelids, 
we  olten  notice  eittmsire  oedema  in  twenty-four  htnirs;  this  fre- 
quently terrifies  tite  friends,  but  is  usually  free  from  danger. 

In  a  considerable  number  of  cases,  if  the  sutures  be  not  too  tightly 
applied,  the  edges  of  the  wound  appear  unchanged  not  only  at  Uio 
titDe,  but  till  the  cure  is  ooniplete.  But  often  enough  the  wound 
abows  the  cardinal  symptoms  of  inflammation  ;  pain,  redness,  swell- 
ing, and  increase«!  heat,  of  which  you  may  satiufy  yourself  by  placing 
jtmr  5nger  on  the  parts  about  tlie  wound,  then  on  a  distant  {»irt  of 
the  bwly.  The  process  going  ou  at  the  wound,  and  ending  in  the 
union  of  its  edges,  comes  uuder  the  combination  of  murphologtcal  and 
cbcmicaJ  metumorphoeea  comprised  by  the  name  iiißammati&n,  and, 
in  the  case  under  coosidcrstioo,  would  be  termed  traumatic  w\flam- 
mofMn,  that  is,  an  inflammation  caused  by  an  injury  {Tpav^ui)» 

As  a  nde,  these  local  symptoms  have  reached  their  height  in 
twenty-four  hour»;  if  by  that  time  they  ha\'c  not  exceeded  the  above 
tmands,  you  consider  the  process  as  taking  a  normal  course.  72  is  a 
marked pri:iiluTrittf  u/  traxetnatic  iußwnmattonytJiai^  in  apureform^ 
it  is  ttrict/jf  Umitfui  to  tlti  Oortf^rs  of  the  ■Ki>und^  and  docs  not  extand 
itUhotU  *i>cei(U  eaunf.  It  is  not  unusual  fur  these  symptoms  to  remain 
at  the  same  bright  ttie  second  or  even  the  third  day  ;  but  by  the  tiiird 
If  fifth  day,  the  redness,  swelling',  pain,  and  increased  temperatnre, 
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should  have  disappeared  moetly  or  entirely.  If  tbc  symptoma  sliU 
increase  the  second,  third,  and  fourth  days,  or  if  sonic  of  tbctn,  as  se- 
vere pn.in,  and  greiit  swelling,  recur  at  this  turn;,  or  if  they  remain  at 
the  same  point  to  the  hfth  or  sixtli  day,  it  is  a  si^i  that  the  course 
differs  in  some  way  from  the  normal.  ITiis  will  be  espe€i;illy  ei-ident 
trom  the  general  condition  of  the  potient,  Tlie  n-holo  body  reacts  to 
an  irritation  of  one  part  of  it,  not  in  a  peroeptible  manner,  in  snuU 
wound;«,  it  is  true.  We  shall  refer  to  this  prnend  reaction  at  ihe  close 
nf  this  chapter.  At  present,  we  shall  consider  exclusively  the  fxmdi- 
(ion  of  the  wounded  {>art. 

Tlie  third  day,  often  indeed  on  the  second,  you  may  carefully  le- 
nmvc  the  |üns  of  the  twisted  suture,  provided  you  liave  also  applied 
interrtipled  sutures ;  iliis  is  hest  done  by  seizing  the  needle  with 
DießenbacK»  needle-holder,  and  rotating  it  gently,  while  fixing  the 
twisted  threads  with  one  finger.  Tlie  threads  usually  remara  as  a 
$ort  of  clamp  on  the  woimd,  to  which  they  are  atlnrhed  by  dried 
b1oo<l ;  they  sulwequeutly  luosou  Pituiitaueously ;  by  forcibly  detach- 
ing the  thread,  you  would  utmcoessarily  strain  the  wouud,  and  possi- 
bly t«ir  apart  the  freshly -imited  edges.  If  at  this  time  we  carefully 
feel  theedg»>s  of  the  wound — if  the  ceilcma  has sul>sided — we  Rad  tliem 
rather  firmer  than  parts  around ;  this  state  ot  ßrm  infiltration  sooner 
or  later  disappeari. 

Wlien  you  luive  applied  many  stitches,  you  may  remove  some  of 
(hem,  that  have  little  to  hold,  on  the  tliirü  day ;  others,  on  ihe  fourth 
and  fifth.  At  tlie  teosely-stretohed  parts  of  the  sldn  it  is  well  to  leavo 
a  few  llireada  for  eight  days  or  more,  or  even  leave  them  till  they  cut 
through  Ihe  flaps  of  the  wound,  pmvided  it  can  do  any  good  to  hold 
together  the  edges  of  tlie  wound,  which  may  1«  gaping  oix'ti.  Should 
the  inflammation  quickly  exceed  t^e  normal  amount,  we  must  remove 
the  sutures  earlier,  so  that  they  may  not  increase  tlie  irritation ;  not 
unfrequently  blood,  that  is  decomposing  or  mixed  with  pus,  at  the 
bottom  of  the  wound,  is  the  cause  of  tlie  unusual  irritation. 

In  removing  the  interrupted  suture,  you  should  take  the  following 
precautions :  cut  the  thread  on  one  side  of  the  knot,  where  you  can 
most  readily  introduce  ihe  thin  blade  of  tlie  scissors  without  stret<^ing 
the  wound ;  then  seize  the  thread  at  the  knot  with  a  dissecting  for 
oeps,  and  draw  it  out  toward  the  side  where  it  was  divided,  so  as  not 
to  sepanile  the  «Iges  of  the  wound  by  the  tmctioo. 

ShotJd  ^-ou  think  that,  after  removing  the  suture,  the  union  of  ttie 
wound  is  »till  too  weak  to  prevent  its  gaping,  you  may,  by  applying 
strips  of  ichthyocoUa-ploster  transversely  over  the  wound,  between  the 
points  where  the  sutures  were,  and  laatening  the  ends  (not  the  pari 
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orer  the  iroimd)  witli  collodion,  give  support  enough  to  prevent  ten- 
sion of  the  flaps  of  the  wound,  suc-h  as  uuavoidabljr  occurs  in  change« 
of  expression  in  the  face. 

In  trom  six  to  eight  davs,  most  simple  incised  wouuda  have  adhered 
Gnnl^  enough  to  require  no  furtlier  support;  indeed,  in  many  cases, 
this  is  the  case  by  the  second  or  fourth  day.  If,  in  (he  course  of  the 
fullowiug  days,  the  dry  blood  about  the  wound  bo  carefully  washed 
off,  tlie  young  cicatrix  appears  as  a  fine  red  stripe,  a  scarcely  visible 
6uc  line.    This  process  of  heating  is  called  healing  byßrH  inie/UioTK 

In  the  course  of  the  subsequent  montbn,  the  cicatrix  loses  it«  red- 
ness and  hardness,  and  finally  becoma«»  perceptibly  whiter  than,  and  as 
softas,  the  skin  ;  so  Ittat  fur  years  it  may  be  recognized  as  a  fine  white 
lin&  It  often  disappears  almost  entirely  after  sttme  years.  Some  of 
Tou,  who  left  tlie  university  with  many  still  visible  cicatrices  on  the 
face,  may  hope  that  they  will  be  scarcely  visible  in  six  or  eight  years, 
when  tiie  Philistine  visage  will  become  you  less  than  it  does  the  stu- 
dent.   Tempora  mutantur  et  nos  mutamur  in  ilUs, 
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LECTURE    V. 


TlMBon  Mlnnto  Olunem  In  ncfttlnt;  by  the  Fir>t  InMntioa.— IHlflCKloo  of  Tmdil 
tlif  Vioitutjr  of  ihe  Wound.— Fl iui<in.—Dtiri;Rut  Views  raginling  Ilia  CtiaM  of 
Tluxmn. 

Gknti-kmen  :  You  are  now  acquaiiitcil  with  the  changci»,  visible 
to  the  naked  eye,  that  take  place  Id  the  wuund  while  ii  is  bealtog  ; 
lot  UB  now  try  to  «ee  what  occurs  in  the  tisauea  from  ibe  time  of 
wonnding  till  the  formation  of  the  ciratrix.  For  a  long  time,  at- 
tompiB  have  boon  made  to  study  and  know  these  ehanges  mnn? 
thoroughly,  by  making  wounds  in  animals,  and  examining  them 
at  the  different  stages  j  but  it  is  only  the  most  exact  niicrosco|>ic 
examination  of  the  tifuue,  and  the  direet  oboervation  of  the  change« 
after  wounding,  that  have  enabled  us  to  give  a  de.<tcri])tion  of  the 
process  of  healing.  I  shall  attempt  to  give  yon  a  brief  rhuini  of 
the  result  of  these  investigations,  which,  until  recently,  I  bare  made 
my  special  study. 

[You  will  remember  that  I  tried  to  explain  to  yon  the  significanee 
of  traumatic  inflammation  as  an  accidental  complication  uf  the  in- 
jury and  of  the  heuUiig  of  wounds.  It  is  not  long  sinee  this  view 
began  to  gain  ground;  previous  observers  could  not  imagine  wound" 
healing  without  inflammation,  and  Iheir  observations  were  made  on 
tissues  in  a  state  of  traumatio  inflammation  exi>erimenta!ly  induced. 
Hence  it  is  diffitndt  to  separate  the  phenomena  due  to  healing  of  the 
wound  from  thosf  forming  part,  of  the  intlanimation.  At  all  events, 
observation  of  the  healing  of  wounds  first  gave  n  clear  insight  into 
the  nature  of  inflammation,  and  we  may  follow  it«i  course  from  thi» 
point  of  view.] 

The  interesting  results  thus  arrived  al  have  in  a  great  measure 
brought  it  about  that  by  "  inflomraation**  we  now  moan  generally  ihei 
series  of  changes  which  we  perceive  on  microscopic  examination.  Of 
late  we  are  accustomed  to  consider  those  morphological  procesaefl  as 
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the  essential  part  of  the  infiammation,  and  to  term  their  occurrence 
mud  trpical  course  the  "  intlaniinatory  process.^  I  would  not  weaken 
jour  interest  in  these  things  at  the  outset ;  but  the  prevailing  tenden- 
oiei  render  it  ncccsaarj  for  me  to  call  your  attention  to  the  fact  that 
(as  in  all  organic  growth,  and  iu  each  transformatioD  of  the  tissues 
of  the  body)  form  is  always  the  product  of  chemical  or  physical 
power  inherent  in  the  material  supplied ;  the  inflammatory^  like 
every  other  pliyaiological  process,  is  chemico-physiological ;  this  we 
ncrer  see,  even  with  the  best  microscopes;  wa  merely  perceive  the 
results  of  its  action.  These  results,  destruction  and  new  formation  of 
tissue,  hare  something  peculiar  in  their  typical  course ;  but  they  vary 
•■  widely  as  life  and  death ;  the  Iiksuc  may  die  suddenly  or  not  for 
je*rs;  of  two  neopln&ia  of  the  same  structure,  one  may  fona  in  a  few 
days,  the  other  may  require  months ;  very  different  causes  may  induce 
very  similar  new  formations.  But  I  dread  confusing  you,  if  I  enter 
further  into  the  difficulties  always  arising  when  wo  spejik  of  inflam- 
mation in  general.  So  let  me  go  at  once  into  detail ;  and  we  will 
hereafter  return  to  the  general  question  of  inflammation. 

The  changes  after  iujury  of  the  different  ticiuet  are  particularly 
seen  in  the  vessels,  in  the  injured  tissue  itself,  and  in  its  nerves.  Hie 
iiiBoenoe  of  the  latter  on  the  process  is,  however,  so  obscure,  that  we 
^haU  not  consider  it.  "Wc  sliall  at  onoo  dismiss  as  unanswerable  the 
qtmtion,  whether  the  Guest  nutrient  (vasomotor)  ner\-e8,  which  lose 
tbemsdves  in  the  dilTurunt  tissues  (for  the  question  can  uuly  arise  oon- 
rcming  those),  have  any  direct  influence  on  the  changes  oocurring  in 
the  Usstjes,  and  in  the  vessels  themselves ;  and  the  rather  so,  as  the 
ends  of  the  nerves  have  only  been  eertainly  recognized  in  a  few  parts 
of  the  IkkIv,  while  for  other  parts  it  is  entirt'Iy  imknomi  how  the  nu- 
trient ner\'e8  art,  and  what  nOation  they  have  to  the  c-apillarj-  vessels. 
You  will  have  already  had  your  attention  called  to  the  imaginable  poa- 
aibOitics  and  piT>bttbiIitics  on  this  point,  in  the  lectures  on  physiolt^y 
aikd  general  patlioli^-.  Hence,  if  we  say  but  little  about  the  ner^-ca 
in  what  follows^  it  is  because  we  know  little  of  their  action  in  this 
spprial  process,  not  because  we  wish  to  deny  their  influence. 

Let  us  first  consider  the  simplest  tissue ;  let  us  suppose  a  vertical 
pcction,  thnjugb  the  connective  tissue,  with  a  closed  capillary  system 
Bt  the  surfaoo  of  the  skin,  maguiiic-d  300—100  times.  Here  you  have 
•  diagram  of  such  a  system. 

I_iet  tliere  be  an  incision  down  throujrh  the  tissue;  the  capillaries 
bleed,  the  bleeding  soon  ceases,  the  wouml  is  accunitely  united.  Now 
what  takes  place? 

Tlic  blood  coagulates  in  the  capillaries  as  fur  as  the  next  branches, 
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to  the  next  pointa  of  intcwectioo  of  the  capillary  net-work.    Some  co- 
agnlalud  blood  Uüually  remuiiis  aUo  bc-tween  the  flupa  of  the  ffoimd; 


FM.  1. 


S?; 


^ 


-> 


SJ 


DI>Cra»  nfconnMlWv  tiamia,  with  caplllarto«.    Xifrntflod  90O-U0. 

vre  havRoniitted  this  in  Fig.  2.  so  as  to  liare  the  Biiiiplest  poMible  rep- 
resentation  of  tlie  change».  Of  th«  cljanunls  for  the  circulution  in  our 
diagram,  »umc  liare  bccN3Tneiin|i»ss:ible;  tlic  bluod  miistacoutiimudnte 
itself  to  the  C-tisting  by-pnths— of  ooiirac  litis  takes  place  under  a 
heavier  nrteriiil  pressure  than  previously ;  this  pressure  is  greater  the 
greater  the  ohstniction  to  the  circulation,  and  the  le*s  minieroiis  the 
bjr-patlia  (of  the  so-culled  collateral  cireulation).  The  rcKult  of  thts 
increased  pressure  is  the  distention  of  the  vessels  (which,  however,  is 
usually  mueh  iHT^'^t^i'  than  could  be  represented  in  the  diagram),  hcnca 
the  redness  aliuut  the  wound,  and  to  some  ext*.'nt  also  the  swelling. 
Uut  the  latter  also  has  another  eauf^c :  the  more  the  capillary  walls 
are  dist«ndetl,  the  thinner  they  become ;  if  under  the  ordinary  prea» 
lire,  ivith  nornwl  tliiitknes»  of  their  walls,  they  pftrroit  blood  ptatma 
to  pass  to  nouriäh  the  tissues,  now  under  increased  pressure,  more 
plasma   than  normal  will   pass   through   the  walls,  which   sntumlea 
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tb^  injured  tissui*,  and  which  the  latter  absorbs  by  its  powor  of 
9we11in;r. 

This  is  a  brief  e\plnn«lion  of  tlie  perceptible  changes  in  the 
borders  of  the  irotmd,  the  redness  nnti  increased  heat  raused  by  the 
npid  deralopment  of  tliA  rollateral  circulation,  by  which  mnro  blood 
flows  thmuffh  the  vessels  nearer  the  surface ;  the  swolling  is  caused 
br  the  'listcntion  of  the  veeseU  and  swelling'  of  tlic  ti^ues,  which 
again  inducrs  slight  compression  of  the  nerves,  and  Ihi«  excites  some 
pain. 

Thl»,  u  it  seetnA  (o  me,  very  simple  mechanical  explanation,  would 
be  much  more  valuable,  if  it  fiillv  explained  the  whole  Rubsequent 
ODorae,  and  could  be  applied  to  all  iiißammations,  which  are  not  of 
tnuimmtio  or  mechanical  origtii.  But  ibis  is  not  tlie  case.  Xeitfaei 
the  gn^at  vaifcular  distention  that  txxnirs  some  time  after  injiirj-,  thai 
«howfi  il*elf  iu  extensive  redness  around  the  wouml,  nor  the  cupillury 
dilatation  that  exi^sts  from  the  first  in  idiopathic  inüantniatioDs^canbe 
to  purely  mechanical  causes. 
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If  Uie  disturbance  of  circtilation  through  the  imäsion  be  not  ex> 
teuaive,  ü  passes  uff  vcr^  rupldl^- ;  tbeae  so-called  paasivt  hypercBmiat 
ure  not  exactly  iDÜammutiona  ;  their  extent  acctirntely  oorreepondd  to 
the  mechanical  couditions,  while  in  regular  iikllainmatioDS  the  redoees 
ofton  extcDila  far  beyond  the  paint  where  the  circulation  is  mccbaui- 
calljr  impaired.  We  do  not  call  It  iiißammation  till  irritation  of  tho 
tiasues  acc(mi[i:LiiU-8,  or  in  fact  arises  from,  the  cupillarj  distention. 
Such  irrilalions,  causing  dilutalion  of  the  capillarice,  are  numerous; 
we  ohall  here  speak  only  of  the  mecbaiiical  ones.  You  now  see  my 
ocular  oonjunctiva  of  a  puro  bluish  whito,  like  that  of  any  normal  eye. 
Now  I  rub  my  eye  till  it  weeps,  and  the  conjunctiva  becomes  reddish ; 
perhaps  with  the  naked  eye  you  may  see  some  of  the  larger  vessels 
—with  a  lens  you  will  also  see  the  fiucr  vessels,  full  of  blood.  After 
£vü  miuutcs  at  most,  the  redocäs  has  entirely  disappeared,  hook  at 
an  eye  where  a  sicall  insect  has  accidentally  gotten  under  the  lid,  aa 
eo  often  hap|>ens  ;  the  person  rubs,  the  eye  weeps  and  becomes  quit« 
red;  if  tho  insect  be  removed,  in  half  an  hour  you  will  probably  see 
Dothing  noticeable  about  the  eye.  Here  you  have  tho  simplest  obser- 
Tation  how  vessels  dilate  on  irritniion,  and  empty  again  soon  after 
tho  ccssatioQ  of  the  irritation.  What  is  tho  immediate  cause  of  this 
symptom  f  Why  do  not  the  vessels  contract  instead  of  dilating  P 
These  questions  are  as  difficult  to  answer  aä  the  observation  is  easy 
to  make,  and  to  repeat  inaumerablc  times,  with  the  same  result.  The 
fact  !t«clf  has  been  known  ils  long  as  man  has  observed;  the  old  say- 
ing "ubi  stimulus  ibi  aflluxus''  refcra  to  this.  Tlio  increased  flow  uf 
blood  is  the  answer  of  the  vascular  part  to  the  irritation. 

Of  late,  tho  process  inducing  this  rodnuss  is  c^illotl  active  hjf 
percptnia  or  active  congeMion.  Virchov;  took  up  the  old  namo^  and 
made  "ßuxion  and  conge^ion  "  again  popular. 

Assisted  by  your  knowledge  of  general  pathology-,  you  will  now 
|>orccive  that  it  is  desirable  to  give  a  theorciicul  explanation  of 
symptoms  which,  through  all  time.,  have  formed  one  ol  Ihc  most  im- 
portant objects  of  consideration  in  medicine,  partic-ul:trly  as  the  pro- 
ress  of  inflamraation  is  always  considered  as  closely  allied  to  this  ac- 
tive congestion,  or  indeed  even  considered  as  always  a  s<M]uent  of  Uio 
latter.  A«tl^>j  Cooper,  a  celebratotl  English  surgoon,  whose  works 
you  will  read  with  pleasure,  when  you  take  up  tho  study  of  inaiK>> 
graphs,  a  thoronglily  practical  surgeon,  begins  his  lectures  on  sur- 
gerj*  in  the  following  words:  "Tho  subject  of  this  evening's  leo- 
ture  is  irritation ;  which,  being  the  foundation  of  surgical  science,  yon 
must  carefully  study,  and  clearly  understand,  before  you  can  expect  to 
know  the  principles  of  your  profossion,  or  be  qualified  to  practise  it 
ereditülily  to  yourselves,  or  with  advantage  to  those  who  may  place 
tliemselves  imder  vour  oare.** 
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Thifl  will  show  you  wbat  part  the  question!«  lo-<lny  under  con- 
sideration, wliiuli  you  nii^ht  regard  as  a  supcrauouit  cxfreiäo  of  tliu 
mind  and  ima^nntion,  have  played  at  various  tiines  ;  you  will  here- 
after learn,  frum  tho  fai»;tory  of  medicine,  that  entire  systems  of 
medieinei,  of  the*  greatemt  practical  importance,  are  based  on  Iiypoth- 
ewi  that  were  formed  for  the  explanation  u{  tliis  nyroptora  in  the 
veascla,  of  tliiü  irritability  and  of  irritability  of  the  tisBueä  generally. 

Tha  is  nol  tbc  place  to  cuter  into  a  the  rough  hiHtorical  coneid- 
eration  of  this  ijuestion  ;  I  will  only  call  to  mind  a  few  liypotheiws 
which  have  been  urlvuneed  lately,  under  the  alrendy-exiHttng  knowl- 
edge of  the  ressels  and  parts  visible  to  the  naked  eye,  concerning 
the  oonurrence  of  vascular  dilatation  from  irritation. 

[The  subject  has  bernnie  more  coniprehenfiiblo  itlriee  Earner'»  re- 
cent work  on  tiio  mnscles  which  dilate  the  TPssrl«,  showing  that 
there  may  Ihj  active  dilatation  of  the  vesfoJB  fmni  nervous  inita- 
tion,  and  that  it  i»  act-umpliKhed  by  contraction  of  the  longitudinal 
fibrt«.  If  you  imagine  a  hollow  cylinder  wlnwe  covering  in  of  lou- 
gitmliital  niii&eulur  element»,  and  suppose  these  elements  to  con- 
traot,  of  course  their  trimsverbc  diameter  increases,  and  there  will 
be  a  corres|>onding  increase  of  the  calibre  of  the  vr-si^el  which  i« 
mad«  «p  of  these  cletoentii.  JSrner  ha«  proved  the  truth  of  this 
explanation  by  simple  experiment.  We  now  («eem  certain  that  the 
oircolar  muBclcK  are  contractors,  tho  longitudinal  dilators,  of  the 
Tfssols  ;  and  it  is  very  possible  that  one  set  mny  be  induced  to  con- 
tract inili'peiKlently,  and  that  thus  there  may  be  an  artive  ililatation. 
The  opinion  that  the  wall«  of  the  vessel»,  like  the  heart,  are  partly 
influenced  by  t^ympathtftic,  partly  by  cerebro-8pinal  nerves — the 
former  inducing  contraction,  the  latter  rcgidaling  thim  contraction 
— Mems  gainrng  ground.  Irritation  of  the  synipatlietic  filanunts 
would  tncreaae  tho  eontraotiou  of  the  vcf^M-'U,  their  division  would 
cause  paralysis  of  tbc  circular  muscles  :  such  dilatation  might  aliso 
be  induced  by  irritation  of  the  ccrebro-sjiinal  nerves. 

Having  reached  a  point  where  yon  can  regard  dilatation  of  the 
▼essel»  as  an  active  reaction  of  the  muscles  of  the  vessels  to  uen'oua 
irritation,  yon  will  ask  me  whether  experiment  shows  that  the  elTeot 
of  the  irritation  can  be  actually  observed  in  the  living  subject.] 

ObB<»r^■p^«l,  who  have  of  l.ite  persistently  studied  these  question«, 
rrfer  the  continued  capillary  dilatation  in  acute  inflammation  to 
changes  in  tbc  capillary  walls,  which  are  caused  directly  by  the 
inflammation.  Cofmheim  claims  that  inflammation  afTects  the  walls 
of  the  vessels  [»eculiarly,  eo  that  they  are  not  only  distended  by  the 
blood,  bat  also  become  softer,  of  which  more  hereafter.  Samuel 
aicnbes  iuflamraalion  to  changes  in  the  relations  of  the  blood,  walla 
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of  the  vcBsels,  and  tissue,  to  each  other.  Up  to  the  proftent  we  havo 
Dot  sueceeded  in  tindint;  accurately  tbo  chomiual  and  physical 
chaogos  in  the  walls  of  the  vessel»,  which  are  known  only  by  their 
roanlls.  This  view  is  an  advauco  bc^uiid  J^otu^s  vitw  (accurdia^ 
to  which  the  molecules  of  the  capillary  walU  separated  I'rou  nervous 
irriiation),  inasmuch  as  no  uerve-action  seem&  to  occur  in  this  capil- 
lary diUtütiun  di'voluping  in  acut«  inflammation.  Thin  aUo  corr«- 
BpnndM  with  the  dorn  onoi  rati  on«  of  Sc/itf,  already  mentioned,  that 
the  vascular  dilatations  forming  after  division  of  the  svmpathetic 
arc  not  intlammatory,  nor  do  they  lead  to  intlammaiion  nnthout 
acme  further  cause. 

It  is  well  known  that,  with  the  microsco|ie,  we  ran  follow  the 
oircularion  in  the  smaller  arteries  and  vein^,  ah  well  as  in  the  capil- 
laries of  (bo  web  of  the  foot,  in  the  mesentery  and  tongue  of  the 
frog,  or  in  the  uing  of  a  bat ;  but  thu  immediate  elTect  of  a  mild 
cliemicai  or  mechanical  irritant  doea  not  at  tmco  nbow  in  tlie  capU- 
lartc»,  but  Untt  tti  eontnKition  of  the  smaller  arteries,  occasionally 
also  of  the  veins  ;  this  is  very  evanescent,  of  scarcely  a  second's 
duration,  indeed,  it  often  escapes  observation,  and  we  then  suppose 
that  it«  duration  and  grade  are  too  slight  for  us  to  measure.  This 
brief  contraction  i«  followed  by  the  dilatation,  whose  immediate 
cause  is  Indistinct  even  on  niicroscipical  observation.  We  aliall 
soon  see  that  the  fluxion  is  the  result  of  paralysis  of  tbe  vessel«, 

FrrcAow  appears  to  think  that  the  irritation,  which  is  certainly  the 
iinmoditit«  cause  of  the  conlniclion,  is  followed  by  qujik  fnliguc  of 
the  muscles  of  the  *-es»els ;  that  after  a  tctanio  oontmciian  there  is  a 
relaxation,  just  as  in  irritated  nerves  and  rouacles — a  view  which 
may  find  some  support  in  a  communication  from  Zhthois-Jieymottd 
about  the  painful  tetanus  of  tbe  muscles  of  the  vessels  in  the  head  a» 
a  cause  of  hendaohe  on  cue  side,  PtHJalled  heriiicmniH,  since  this  sup- 
|>osed  tetanus  of  the  muscles  of  the  vc^sela,  induced  by  ittrong  cxcilo- 
ment  of  the  cervical  portion  of  the  sympathetic,  was  certainly  followed 
by  their  n'laxati'm  und  great  dt.ttontion  of  the  ve&iels,  and  shortly  br 
Symptoms  of  cerebral  congestion. 

But,  in  this  view  (by  which  a  relaxation  oricmporary  pamlyxls  of 
the  walls  of  tbe  vessels  and  a  oonsc4]uenl  decre:ise  of  llicir  rcMstJUioe 
lo  the  pressure  of  the  blood  would,  it  is  true,  be  cxpliiincd  as  a  se- 
quent of  their  c<mtrnrtioii),  we  must  not  forget  thjit  it  is  by  no  means 
proved  that  the  muscles  of  tbo  vessels,  once  irritated  ami  excited  to 
rapid  coutmctiou,  are  indeed  paralyzed,  while  in  oliif  r  muscles  this 
fatigue  usually  occur»  only  after  rcjicated  irritation.  It  is  necessary 
arbitrurily  to  asAunie  that  the  muscles  of  (he  vessels  very  readily  be- 
come fatigued,  which  is  directly  refuted  bv  experiment.    From  phy&i- 
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ology  you  know  that  Claude  Bernard  lias  proved  that  the  contrao- 
tiona  aod  dilatations  of  the  arteries  of  the  head  are  under  the  loQu* 
enoe  of  the  cervical  portion  of  the  sympathctio  nerve,  as  I  have  al- 
mdy  indicated.  If  we  irritata  the  upper  cenical  ganglion  of  tliia 
uer\*e,  the  arteries  contract ;  if  we  divide  the  nerve,  there  ia  dilatation 
(paratyais)  of  Üie  arteries  and  cupUIurics.  Tliis  experiment  of  irri- 
tating the  miiscles  of  tne  vessels  in«}'  be  often  repeated,  wiibout  their 
beooming  quiddy  fatigued,  unless  the  electrical  current  be  looetrong; 
beooe  we  might  imagine  that  lliej'e  \&  little  probability  in  the  h^-poili- 
eais  of  immcdi.-ita  fiitigue  after  a  single  irritation.  *ScAyf,  however, 
like  Xo/zc,  asuiurncfl  that  active  diliittitiou  of  the  ves»^ls  is  pt>»&ible  ;  he 
tiiinks  tliat  thi»  ueccäsurily  follows  from  certain  cx|K;ninent8 ;  but 
this  is  perfectly  iDcomprebea*<ib!e  to  me,  for  there  are  no  muscles  that 
could  actively  dibilo  the  vessels. 

If  the  veins  alone  ooiitraetcd  on  being  irritated,  iilHiig  of  the  ca[> 
illariea  would  doubtless  follow  the  obstruction,  and  there  would  then 
be  no  differunce  between  venous  (pnissive)  h^'penrmia  and  fluxion. 
But  this  supi>o3iticm  is  quite  unteiiuble;  it  is  perfectly  inajniprehensi- 
ble  that  the  veins  alone  should  contract  on  inilainiiiatüry  irritation. 
Thai  the  veins  contract  oa  mechanical  irritation,  you  inuy  see  in  the 
fenonJ  rein  of  an  amputateil  tliigli,  to  ubieh  Viiv/iow  ha«  called 
particular  attcutioD,  and  this  irritability  tustfi  evea  longer  in  the  wall« 
of  tho  wiu  than  in  the  nerves. 

Mmie  already  advanced  the  view  that  the  syniptotn  of  distention 
of  tlie  vessels  from  irritation  was  directly  caused  by  paralysis  of  their 
walls;  when  Z0/2«,  iu  op[>osition  to  thi»,  says  tliut  it  is  not  supposaUe 
Ihst  there  should  be  paralysis  of  the  muscles  in  a  roan  who  is  execs» 
stvely  irritated  and  bns  bis  muscles  tcusc  and  his  face  glowing,  his 
objection  is  not  perfectly  tenable.  Nor  does  the  other  objection  of 
the  imially  acute  Zofce  appear  to  me  correct  when  he  f^aySf  "  M'hat 
ehall  we  think  of  paleness,  of  the  contraction  of  the  vessels  tliat  remits 
Irom  fright  and  terror  ?  Does  that  look  ns  if  due  to  great  muscular 
action,  if  redm.'ss  in  antfer  and  shame  is  induced  by  pinalvsis  ?  "  1  say 
thia  proves  nothing.  Fright  may  throw  the  nuisclcs  inio  a  tetanic 
et»1c,  which  is  usually  quickly  followed  by  faligue  of  the  matcles  of 
the  rr-sselsj  immediately  after  a  great  fright,  we  generally  feel  the 
blooci  pour  into  the  cheeks,  as  soon  lut  wo  begin  to  breathe  nnd  re* 
cover  from  the  ahock;  we  soon  grow  red  a^ain,  at  first  indeed  n-ddcr 
than  we  often  Like;  net  uufrequently  tlic  puling  from  fright  is  often 
orerlofiked,  and  only  the  succeeding  redness  perceived. 

Slill,  apnrt  from  these  objeolions,  how  can  we  imagine  the  pnralyi- 
big  action  of  an  irritated  nerve  ?  We  actually  know  «ui;h  pbenomen« 
trotD  physiology ;  tlie  obstruction  of  the  hearths  action  bv  irritation  of 
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the  vagua  acrve,  of  Llic  moreiooDts  of  the  iutcslmes  from  irriUtion  of 
the  Eplaucliuio  uerve,  etc.  Here  a  vaso-inotür  uen'u-fi^-stcm  is  8U[>> 
posod  which  arrests  tlie  contraction  of  the  muscles;  could  not  suob  ft 
VBSo-motor  nerve-system  also  bo  supposed  for  the  vessels — nerrea, 
irrittttion  of  which  lesseits  the  tone  of  the  rau6cles  of  the  vessels  and 
Ü1U«  renders  the  walls  less  capable  of  resisting  the  pressure  of  blood  ? 
The  doctrine  about  i":iso-moior  nerve«  is  so  diflTictdt  to  cxpluin,  that 
even  a  brief  exposition  of  the  probable  possibilities  of  the  process 
would  lead  us  too  Cir ;  henoe  I  must  content  myself  with  having  n»l]ed 
attention  to  the  Hualogoiu  physiological  processes.  Virchow  aod 
/f:nle  s^ec  in  the  view  that  the  symptoms  of  lluxiuu  arc  due  to 
paralysis  of  the  vessels,  although  llioy  refer  this  paralysis  to  iliQereqt 
uauaes ;  on  tlie  whole,  most  credence  is  attached  to  the  view  that  the 
musoles  of  the  vessel«,  like  those  of  the  heart,  are  partly  umler  the 
influonoc  of  sympathetic,  partJy  of  ctrebro^pinal  nerves,  and  that  the 
former  cause  the  rhythmical  (auttimatic)  contractions  of  the  vessels,  and 
the  latter  act  as  regulators  or  obstruct^jrs  of  these  ooatractions.  Irri- 
tation of  the  sympiithclio  fUuments  would  increase  the  contractions 
of  the  vessels,  dividing  tbem  would  result  in  paralysis  of  the  mus- 
cles of  the  vessels  and  their  consequent  dilatation ;  but  the  latter 
might  also  be  caused  by  irritation  of  the  oerebro-spitial  obstructive 
norves. 

The  discovery  by  Aehi/,  Eberth^  and  Auerbach,  tluit  the  blood- 
capillaries  arc  entirely  composed  of  cells,  might  excite  new  hypotheses 
^Itoiit  the  irritability  of  the  capitlary  oells  and  llieir  Jnlnenc«^  on  dila* 
talion  and  contrwction  of  the  capillaries,  althongh  even  this  would 
not  solve  tlie  mechanic:!]  dilTiculty  which  opposes  the  idea  of  an  active 
vascular  düatiitioiu  In  the  action  of  local  irritation  and  entirely 
local  dilatutiuu  of  tho  vessels  we  have  the  choice  of  considering  that 
irritation  of  the  n«nos  of  the  vessels  (or  of  the  living  cell-substuDce 
of  the  capillary  wulls)  directly  disturbs  their  function,  or  itiut  ihis  di»- 
tttrbanoe  is  duo  to  rellex  irritation. 


Toil  hare  now  material  enough  for  meditation.  None  of  the 
hypotheses  advanced  can  claim  to  fully  explain  the  symptoms  of 
fluxion,  although  S43mc  of  them  perhaps  contain  the  germ  for  future 
perfect  development.  Still  the  recognition  of  this  truth,  the  die- 
tinction  of  hypotheses  from  observation,  is  useful ;  it  does  not  limit 
Üie  onward  progres«  of  experiment,  hut  constantly  reammates  it. 
Congratulate  yourwdvcs  that  it  is  permitted  to  you  and  the  coinioff 
generation  to  clear  up  this  point. 

We  shall  now  leave  this  question,  and  the  next  hour  shall  again 
return  to  the  field  of  corlain  observation,  to  study  the  effect  of  the 
wounding  oo  the  tissue  itsclC 
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LECTURE  VI. 

VLkbgw  m  Üi«  Tisst»  durinf;  ncallnfc  by  tb»  Fintlntcotian.— TImüc  tnfiltnti».— 
bdUnunalorj'  Xonr  Formation.— R^irogroMioa  to  tli«  Cicatrix. — Anatomical  Eti- 
d«HM  of  iDtUmmatino. — CondltioRS  utidor  which  Ilinliiig  by  Fint  lotentian  does 
■ot  OMnr.— •Unioo  ofPwU  thai  b*vc  bMQ  ooaiplolslj'  aepumtcd 

Thk  dilntation  of  the  capiMnries  and  the  exur^ation  of  blootl-senim 
that  uüuiiUy  at:oum[)aniL*»  it,  wliich  M'e  havu  futind  as  the  first  effect  of 
ÜM  wound,  and  which  is  most  rcudily  scca  iii  the  livirij;  tiitsuc,  aa 
mbove  meatiooed,  caniiüt  of  course  by  itsclT  cause  tn-o  Qaps  that  are 
brought  in  apposition  to  unit^  or^aiiirailly — cHang«  invist  take  place 
on  the  surfaces  of  the  wound,  by  which  the  lattor  are  to  n  certain  ex- 
tent diiiMlved  and  melte«!  into  en<'h  other.  For  a  long  time  union 
of  «uund;i  by  first  intention  was  rcprc»entud  a«  occurring  just  as 
you  render  two  enda  of  sealing-wax  soft  by  heat  to  fasten  them 
together  ;  so  here  the  substance  itself  was  6U)>posed  to  become  the 
mean»  of  anion.    The  union  is  really  more  like  that  by  glue. 

Let  us  keep  in  mind  the  above  diagram  (Fig.  2),  and  suppose  that 
oolv  coiinet-iive  tissue  and  ve«wU  liave  been  wounrUxl,  and  that  their 
nrnnitm  is  the  question  for  considcmfioa.  As  you  already  know,  coi^ 
DectiTe  tissue  consists  of  cellular  elements  aud  fllanienlary  intercellular 
sufactaDce.  The  cellular  clenicnts  are  partly  the  ftinble,.;t«f/,  long- 
known  conntctivf-tiesne  corjwscles^  i.  e.,  flat,  nucleated  cells,  with  long 
processes,  which  adhere  to  the  oonnective-tissue  bundles^  partly  the 
taanderinff  c^U  discovered  by  Reeklinghauseny  which  are  identical 
trith  wliite-Mood  and  lyin]ib  cells,  in  form,  species,  and  vital  peculiar^ 
ities,  are  probably  funned  fur  the  most  part  in  the  K-niphatic  glands, 
throogh  the  lymplmtics  enter  the  bIoo<l,  from  the  capillaries  and  veins, 
oocnsioonlly  wander  into  tlie  surrounding  tissue  (as  discovered  by 
iShrtobgy),  there  become  fixed  tissne-oe'ls,  or  Jigain  (as  observed  by 
Mirinff)  entf>iT  the  lymphatic  or  blood  vessels,  or  uu(h;rgo  metamo> 
pboAes  not  y(*t  dia(X}vrred. 

If  wt<  examine  the  tissue  of  the  flaps  of  the  wound  a  few  houn 
mAer  the  injury,  we  shall  find  il  full  of  wandering  colls.  These  in- 
9e*se  eaiomiously  from  hour  to  hour;  they  inliltxate  the  fibrous  tissue, 
Mready  anftencd  by  swelling,  and  even  wander  from  one  flap  of  the 
wound  In  the  otlier.  During  this  cell-activity,  and  probably  on  ac- 
CDunl  of  iL,  the  conneclivo-ttssue  intercellular  substance  griidually 
ohangea  i»  a  homogeneous  gelatinous  substance,  which  gradually  disap- 
pnu«  as  the  cells  increase,  possibly  being  consumed  by  them ;  so  thai 
there  is  a  time  when  the  surfaces  of  the  wound  in  npposition  c^onsisl 
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almost  entirely  of  cellt,  ht-M  tonv-thor  by  a  very  sliglit  quontilr 
g<^latiiious  intermediate  substiiuoj  (uhich  Eubaequentl^  betxiinea  firmer 
and  finally  fibrous). 

lu  the  sketch  below  (Fig.  3),  a  ttcqucl  to  the  above  (Uagrun,  y* 
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IM«nwii  m)«MOlIiK  tb«  nirfhc«  of  Ut«  wound  nnllMl  bv  InlUinnutnM  now  (aroMllna. 
d,  plAiUo  tnftlcntloa  of  t  Imu«.    UjignlllAd  XXMOQ. 

8CC  a  section  of  the  wound  now  united  by  newly-formed  tissue,  which 
once  for  all  we  «hall  term  inßatnmatmy  new  formation  or  primary 
f^ulnr  ti*.^fte*  Virchoui  ca\\n  it  granulAtJon  tisaue,  Hin^fliUch  germ- 
tJasue.  Til«  inflammatory  new  formiiiion  results  from  an  earlier  state 
In  whidi  tlie  still  Slamcntary  conneotire  tissue  is  infiltrated  with  Innu- 
merable waiiderinjf  cells,  a  slate  which  may  readily  return  to  the  noi-^ 
mil  by  atn»phy  of  Üiesc  cella.  Tins  stage  of  ceüi^r  or  plastic  inßUnjh 
tion^  in  which  the  tissue  feels  ßrmer  thnn  in  watery  edemtifoua  irifUtrc^ 
Kon^  is  almost  always  at  some  diAtance  from  the  edge  of  the  wuUDd, 
so  that  in  any  such  specimen  of  a  recent  wound  we  mar  follow  tho 
development  of  the  inflammatory'  new  formation  from  the  pListto 
(ucllular)  infiltnilion,  if  wo  niiikc  microscojiical  examinations  fi^im  the 


V'AmA  apHUry  *m«cI  ttnm  the  meMfilmr  ofa  fhv.  «blrlt  bM  Wn  «ispcwFil  W  mMh«  htinnt.  Re4 
Matl-Mlte  fritm  til»  rimiUUoa ;  wkltn  Uuo<!.«*ll>  Irlnr  •ffaiart  Um  waU«  and  wudarlnif  iMs  tli* 
Imm  «en^Ktlve  Umim  of  Uw  mtßeaUtj.    Ma^Uhiil  »bout  WO  dtaaini«!«. 

In  the  (frent  tnnjority  of  cases  there  will  be  at  least  a  sliffht  layer 
ofcojifful'itet!  bloml  betwc<'n  tlir  flaps  of  the  wound  ;  tliis  also  cxtenris 
wmewhiit  into  the  interstices  of  the  tissue  of  the  flops  of  the  wound. 
Tliia  blood-olot  may  sometimes  interfere  wiih  the  healing,  as  when, 
Jrofa  itaaiz«  orothorcJisiie«,  it  decomposes  or  turns  to  pus  ;  but  it  mav 
»I*o  become  cicatririal  tissue  and  perfectly  disappear  with  the  new 
fonkution  in  the  flupa  of  the  wound  ;  this  must  take  place  for  union 
by  th«  first  infrntiun  to  occiir.  We  shall  hereafter  speak  of  tho 
tb&nf^s  that  tatu>  place  in  the  clotted  blood  during  this  process. 

M'e  must  now  attend  to  theqiK-sflon,  Wlicneecoinc  ihe  innumera- 
U«  wandering  cells  that  inliltrat«  all  inilained  tissues  immediately  after 
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their  irritation,  as  tlipy  here  do  the  flaps  of  the  wound  ?  Of  late,  tbi 
question  ha4n*ccived  the  followitif^  «vooderful  c-xplaiiutioii,  wliich  tiii 
years  apo  wutild  have  bcL'ti  coii^iilored  »s  the  funcy  of  a  niadmai 
Cohnheim  madü  the  following  remarkable  üb«en*aiioti;  lietntFodut 
finely-powdered  anilin  blue  into  the  Ijrmph-sac  in  the  bnok  of  a  fw^r, 
then  irritated  the  anirnurH  ooniea  with  c-austic,  and  found  that  numbers 
of  wandering  cells  (lymph-puei  cMilU)  contaiatiig  anilin  grodnallv  col* 
looted  at  the  cauterizod  point;  heiic«  the  conclusion,  at  un  irritatrd 
point  wfiite  blood-curpiut'-U-a  tcantkr  from  the  vesath  into  the  tissue  / 
these  white  bhoff-corjtusrtes  con«tUu/e  the  tußiunmittory  veUular  in- 
^filtration.  Cohnheim  tlien  continni'd,  by  direct  observation  on  thflfl 
meHcntery  of  a  living  frog,  the  discovery  jilready  made  by  'StrieA'er  OB^ 
the  niotitatliig  membrane  that  had  just  been  removrd,  that  under 
some  cire  11  ni stances  the  white  blood-cells  wander  through  the  walls 
of  the  vei>aula  into  the  tiasuc»,  and  showed  also  that  this  occurred  to 
a  still  greater  cxtcut  in  dilated  capillaries  and  veins.  ^M 

Allliough  it  was  afterward  «hown  that  au  English  experimenter, 
Aui/.  WalUff  had  several  years  previonsly  made  similar  observations 
on  the  roesentery  of  the  toad  »nd  the  frog's  tongue,  lite  work»  oAH 
the  Gorman  observers,  Strioker^  Von  IieciJinffhaii»fu,antl  Cuhnheitn^^ 
wcrty  quite  independent  of  bis,  and  Cohnfieim  has  the  tindividi^d 
honor  of  having  correctly  intcrprelod  his  ubservatious  ou  inflnm* 
niation,  «hieb  have  oonatiinlly  advanced  io  tbe  proacnt  lime,  uud 
of  having  presented  tliem  in  a  form  to  greatly  uITect  all  modem 
pathologv. 

It  is  difficult  for  you,  gentlemen,  to  imagine  the  immense  impresslc 
made  on  all  histology  by  tfaejto  new  di.K:üveries,  which  I  have  jt 
impnrted  to  you  as  simple  facts,  because  3'ou  arc  not  acquainted  with^ 
the  forniei*point  of  view  from  which  the  origin  of  iidlanuiiatory  new 
formations,  and  that  of  complicated  organized  growths,  was  rrgnrded. 
From  previous  observation,  our  idea  of  the  alTnir  was  about  as  follow»; 
It  wiis  supposed  that  the  colls  of  the  connective  tissue,  of  which  only 
one  varie'y,  the  fixed,  was  known,  Inereaspd  greatly  by  division  as  a 
result  of  irritation,  and  cellular  inliltration  thus  msulied.     Imagini^. 
yourselves  back  a  few  years,  in  a  time  when  nothing  was  known  of  th^H 
vital  peculiarities  of  young  cells,  of  thipiraraa?buid  aud  locomotor  ac- 
tion, and  we  only  knew  how  to  deduce  the  course  of  the  patbological 
process  from  various  stages  uf  the  diseased  but  not  dead  li&sucs,  as  is 
still  the  case  in  the  nonnallr-develaping  layer  ;  then  you  will  n-adilj^^ 
understand  that  it  was  decided  without  hesitation  that  the  cells  lyingH 
packed  together  in  the  inflamed  tissue  were  formed  out  of  one  an- 
other.    Kvcn  this  was  a  great  advance,  which  was  only  possible  after, 
the  overthrow  of  the  £?tf/ntratio  (fyutpoca/  for,  not  long  before,  tl 
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development  of  oelU  uid  lisaue  from  lymph,  coagulated  blond,  and 
ifibrine,  was  firmly  b<;H(.'V(!d  in.  The  first  observations  on  tM'lI-division 
lUSKsultof  abi)urinalirnUilionn-vre  niaduun  caxtilagt'  by  litdjtrn  in 
England  ;  ibeu  foliowod  the  observAtiona  of  Vtrchotc  and  I/iigou  tii- 
fiamed  corncH.  In  both  oases  it  was  seen  that  after  cautürizatlon  with 
nitrate  of  »Uvcr,  or  after  intro^luction  of  a  s<>ton,  thp  tissue  was  filled 
with  young^  cells ;  in  the  ori^na)  tissue-cells,  bigeuit-shipcd,  then 
doable  nuclei  were  seen,  frum  which  a  divisiun  was  decided  ou ;  young 
cells  were  seen  jirouped  loj^elln^r,  and  tiiL'ir  orijf in  from  the  ( J^sue-ctJla 
seemed  indubitublc.  lleiico  urosc  the  idea  thnt  iuMatnumlioti  was  a 
process  in  the  tissues,  which,  entirely  indepondcnl  of  the  vesaels,  was 
associated  with  a  rapid  luxuriant  proliferation  of  tissue-colls,  and  par- 
tial  softening  and  <liMinti>gration  of  the  interoelhilar  tissue.  Von 
litckiinghttintttns  discovery  of  the  two  varieties  of  cell«  found  in  («n- 
neotive  tissue,  as  well  as  his  discovery  of  the  varied  movements  uf 
pus-cells,  might  well  have  jrivcn  rise  to  the  question  wlieiher  the  pro- 
t^Uferatiun  of  the  cells,  on  irritntiug  the  tis.'^ue,  started  from  the  fixed 
!  «lovable  connective-tissue  corpuscle»,  but  failed  to  do  so.  But 
obseri'alion  is  piled  un  ubservaiiou  ;  and  wc  are  driveu  to  the 
^suppoeition  (lutt  all  young  celU  lehich  in  iiißammation  we  ßnd  ub- 
normnllt/  in  the  ti»sua  arc  wnitderi/tg  lehite  fdood-ctUs. 

Observers  who  hnvo  recently  invcstigitted  this  point  do  not  all 
a^ree;  some  still  ascribf^  to  the  stabile  cells  of  the  connective  liasue 
a  part  in  the  inltainmatory  proreas.  Strinkf^r,  in  his  latest  puhlioa- 
ttons,  maintains  that,  on  irritation,  the  stabile  tisflitc-eells  are  filled 
with  neoplasma,  increase  by  segmentation,  and  aid  in  the  formation 
of  pus  ;  but  he  docs  not  deny  the  wandering  of  white  blood-cells. 
Vohuftvhii^  Kiel/,  Hberth,  and  others  ha'.'e  denieil  the  correctness  of 
Strü^k^r**  obst'r%'ation8,  or  rather  of  Ins  interpretations.  Observa- 
tions on  this  |>oint  are  so  tedious  that  we  cannot  wonder  at  tlie  delay 
in  elucidating  a  question  apparently  so  simple. 

Of  ivMirsf,  fn>m  the  viiriuus  errors  to  which  we  are  liable  in  inter- 
preting the  significance  of  what  has  been  observed,  we  slxmld  be  very 
oarefai  about  unnouncing  general  principles.  In  regard  to  the  in- 
Aamuiatory  changes  in  connective  tissue,  however,  as  far  as  ray  obeer- 
vatioD  and  cniiriKni  extenri,  I  would  maintain  the  above  statements. 
In  cartilage  alone,  nothing  has  been  observed  different  fmm  for- 
mer appearances.  As  tho  hyaline  cartilage-subsianre  has  no  canals 
pMsabh-  for  Colls,  so  far  as  we  at  present  know,  there  is  little  left 
I'^cept  to  (luppose  lliat  the  increase  of  cells  in  the  t-artilaj^e-caritiea 
after  irritation  results  from  division  of  the  protoplasm  of  the  cartilage- 
celU;  of  this  I  aliall  hereafter  show  yon  preparations ;  still  hyaline 
oartilsge  ba«  never  yet  boon  watclicd  for  days  in  a  living  and  irn- 
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Uted  state^  and  coasequimtly  this  observation  mnst  give  place  tol 
iho  atuclißs  on  living  connective  tissue. 

But  in  hyaline  cartilage  tlicre  is  no  »nch  acute  suppuratioo 
inSltration  ot  pus  zs  in  coiiuectivu  tistüue.     I  will  again  repeat  that 
unly  ounaiJer  a  rcii*ivution  and  proliferation  of  cotinccUvc  litMue  and 
corncnl  cells  as  iinproLmblo  in  tliose  cases  whore  the  pnitoplusni  li;ia 
been  entirely  metmnnrphosed  even  lu  the  nucleus,  that  is,  tho  sta- 
bile conueotivc  tissue  and  ooraeftl  granules  of  grovrn  animals  whoso 
tissues  re«einhle  those  of  num.     It  has  never  been  doubted  that  pro* 
toplastn,  n  hen  it  exist-s  as  such  in  cells,  that  is,  in  growing  tissues  of 
young  individuals,  may  increiise  and  divide  up;  inattention  to  these 
points  may  luive  given  rise  to  some  of  the  difFereiiees  in  the  viewi 
above  staled.     The  same  ia  true  of  epitheliid  tissues  -,  it  has  neve 
been  tnuintuined  lli^it  the  eollä  of  fully -developed  epillielial  tissue, 
the  elements  of  the  bair,  nails,  epidermis,  and  upper  layer  of  flat 
epithelium,  oouM  be  renovated  by  irritation,  while  it  i-i  not  denie^H 
t-lint  constant  increase  of  tite  young  element!«  of  these  tissues  is  a 
physiological  necessity  for  their  growth  ;  here  the  only  difference  is 
that  growth  of  these  epithelial  tissues  continues  during  life,  whil«^| 
that  of  connective  tissues  only  goo.s  on  to  a  certain  age,  and  bence,^* 
nfter  cessation  of  the  growth,  wtindering  uells  are  the  only  young 
elements  fouml  in  these  tisauea.  ^ 

If  it  bi<  now  established  beyond  doubt  that  most  of  the  young^ 
oclla  whieh  iuGltrale  the  iaduined  tissue  and  sometimes  escape  (rora 
it  as  pu?,  as  we  shtill  hertiifter  see,  are  while  blood-cells,  or  briefly 
wajula'iuy  cdUy  then  two  qiieslions  arise:  Why  do  so  many  cells 
wander  into  inflamed  tissue?    How  do  such  numbers  of  tbem 
into  the  blnnd,  and  M'hence  do  they  oomo?     Tliere  are  different 
views  aa  to  the  mo  li?  of  escape  of  wandering  cells  through  the  wa 
of  vessi'ls. 

My  views  arc  as  follows:  The  first  change  that  we  see  in  inflamejd' 
tissues  during  life  is  dilatstion  of  the  vessels  ;  the  imme<))ate  result 
of  this  is  increased  transndntinu  and  n  collection  of  white  btood-csejla 
along  the  periphery  of  the  vesstd.  Then  the  wall  of  the  vessel  is 
gnuluaily  softened  by  some  unexplained  eheniioal  process  that  goe« 
on  in  every  inflammation,  so  that  by  their  netive  niovemonta  tb« 
white  hlood-cells  gradually  enter  and  finally  pass  thro))gli  it.  Hence 
dilatation  of  the  vessels,  accumulation  of  white  cells  along  the  walls 
of  the  vessels,  and  softening  of  the  walls,  seem  to  me  to  be  the 
requirements  for  extensive  emigration  of  cells.  Cohuheim  and 
Samuei  have  lately  announced  (he  same  opinion.  Whence  come  the 
immense  number  of  white  blood-cells  that  escape  in  inflammatioD  is 
entirely  a  physiological  question,    "nie  lymphatic  glands  and  tho 
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spleen  are  the  organs  which  we  first  suspect  ;  and,  altboujrh  it  can- 
noC  be  proved  tliat  numerous  new  lyinph-cells  arc  fctrmed  as  the 
others  escape,  it  is  very  probable,  ospcdally  aa  wc  know  from  eliiii- 
cal  experieoce  that  the  lymphatic  glands  in  the  rivinity  of  an  inflam- 
matiou  almost  always  swell.  In  spite  of  careful  senn-h^  I  have  boon 
uuublc  to  discover  any  thing-  about  the  morphological  process  of  this 
cell-formution,  but  eousidor  it  very  probable  that  lymph-cells  origi- 
nate From  sproDtijig  of  the  nets  of  the  lympb-siuu&os  in  the  glands. 

I  must  mention  one  other  point,  whicb  is,  that  in  inflammation  red 
Uood-oorpuBolea  aUo  not  unfr^qunnlly  paas  through  the  wall-*;  of  the 
reaaela  ;  according  Ui  Cohnfieim'e  ezperimenta,  this  is  greatly  inHu- 
enoed  by  the  increased  intravascular  pressure. 

Aooordirig  to  ^r/io/<7,  not  only  rt^l  but  white  blood-cells  escape 
from  the  walls  of  the  tcsm-Is  at  ;x)ints  where  the  capillary  vessels 
leave  stnall  openings  (sti^iata,  stomata) ;  it  is  said  to  be  more  es- 
pecially the  uemeot  of  the  cells  of  the  capillary  vessels  that  swells  on 
inflaming,  and  becomes  so  yichlitig  that  fine  streams  of  blood-serum 
flow  fbrou^  tbe«e  vessels  into  the  interstices  of  the  tissues. 

Let  OS  DOW  return  to  our  wound,  and  see  what  becomes  of  the  tig- 
soe  inli1trate<l  with  celts, of  theiiiflamniatory  new  formation;  hnwthe 
ctcalrix  dcvelop»  from  it  xvhile  the  coll-iariltrati<}n  extends  slowly  and 
tluggislily  at  some  distance  from  the  wound,  I'he  cells  in  the  surfaces 
of  tlie  wound,  which  already  adhere  loosely,  gradually  assume  a  spin- 
dle shape;  the  interrellular  tissue  then  becomes  firmer,  the  spindle- 
cells  change  to  fixc:l  connective-tissue  cell«,  and  finally  the  young 
cicatricial  ti^i^ue  assumes  more  and  more  the  form  of  normal,  libruus 
connective  tissue  ;  that  is,  the  white  blood-cells  become  fixed  eonneo- 
tive-ttssue  cells,  as  probably  takes  place  even  iu  the  embryo.  Here, 
again,  we  are  met  by  various  questions.  The  newly-formed  adhesive, 
interlacing  tissue  soon  becomes  firm,  espeoiallv  tn  healing  by  the  first 
intention  ;  even  after  twenty-four  hours  we  find  its  int^-rcRlIular  sub- 
stance qutto  stifT  and  fibrinous,  and  the  honlers  of  the  wound  arc  alxo 
nore  or  less  inültraled  with  this  stiff  substance ;  it  is  only  the  early 
hardening  of  the  intercellular  connective  subatance,  formed  of  trans- 
uded serum  aud  softened  conncotiTe  tissue,  tliat  explains  why  the 
UDion  is  so  firm,  even  the  thinl  day,  that  the  flaps  of  the  wound  hold 
toftether  without  sutures,  for  without  such  connective  substance  the 
yoong  cellular  tissue  oould  not  be  so  oohereni.  This  stiffening  eon- 
oeetive-f issue  suhstsnoc  (Fig.  8)  is  most  probably  fibrine,  which  con- 
iiita  of  the  transudotion  coming  from  tho  vessels  under  the  intluenoe 
of  the  extravasaled  blood-corpufteles,  possiblv  also  of  the  wandering 
Cilia.  From  the  excellent  experiments  of  Af^randfr  Schmidt  it  is 
bown  that  most  exudations  contain  the  so-called  fibrogenoua  sub- 
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BUI14-C,  wliioli  forms  iibrine  as  tre  kiiow  it  in  tlie  congDlatcd  state,  hj 
coiubUitng  with  tbo  tibro-pliisticsubstaaoo  of  the  blootl  and  ulliur  tls- 
sties.  Very  acournte  proportions  of  tibrugeiious  and  librJiio-plaatic 
substance  are  required  to  forai  fibrine ;  these  favorable  requirempTila 
occur  ill  many  iikflaminations.  iSc/tini^t  considirra  it  probable  that 
all  firm  fibrous  tiaaue  is  formed  aud  maintatucd  by  tbu  librogenou» 
substance  from  the  blood  being  prccipituted  in  a  certain  munnci 
around  the  tiitöuo-cells,  beuiuao  tbey  uontain  a  fibrin o-plastio  sub" 
»lance  in  a  firm  ahafw.  Under  this  hypolhosis  we  must  aup[>oso  a 
sjtecitic  cclbautiun,  which  would  oausn  the  coagulating  prf>duct  to  aft- 
Bixme  the  fonii  of  muscular  slriiQ  in  one  place  anil  in  aiiothor  of  con- 
iieoiive  ti$.tnc.  In  onr  rage  this  is  a  very  probabl«  vtenr,  for  we  ae« 
filamentary  connective  tissue  gradually  form  from  the  intcrcellalar 
coagulated  tibrine.  It  is  true  the  amount  u(  intercellular  Hul)6taurn 
in  the  new  formation  is  nut  great,  but  there  is  littlu  doubt  that  iho 
xraall  spacca  between  the  cells  arc  filled  by  it.  A  short  time  subse- 
quently the  vouug  cioatricial  tissue  appears  »till  to  consist  obicHy  of 
spindle-cells  closely  pressed  together  (Fig.  9);  but  then  the  spindle- 
cells  diminish  greatly  by  Hattening,  muey  are  even  destroyed,  and  we 
have  DOW  a  filamentary  conneetive-tlsftue  sabstanee,  which  Is  to  b«; 
considered  partly  as  a. product  of  secretion,  partly  as  metamorphofled 
protoplasm  uf  the  spindl(>-cells ;  the  cicatricial  tissue  finally  remains 
stable  ill  this  statu.  Thieraclk,  who  quite  rceontly  has  again  carefully 
studied  the  healing  of  wounds^  maintains  that  the  apparently  fibri- 
nous intermediate  substanoe  is  not  fibrine^  but  only  metamorphosed 
oonnectivft  tissue. 

I  will  not  deny  that  there  may  be  an  immediate  union  of  the  »oft- 
enod  bdg«B  of  the  wound,  although  iL  muKt  be  vrrr  rare.  Quite 
recently  I  had  Dr.  Oa$aenbauer  make  a  new  series  of  areurate  nbsei^ 
vations  on  hcaliug  by  the  Hrst  iutcntion  with  especial  refereoec  tu  fl 
T/ticr*cÄ'*A  views.  Ho  oould  not  confirm  the  latter's  nhserrattooa,  but  ™ 
be,  u  well  us  Oatrrbock^  arrived  at  results  which  in  the  main  oorre* 
spond  wiih  the  above  view»,  which  I  arrived  at  from  ray  own  studies, 

[Investigations  of  F.  J^cha  render  it  probable  that  in  the  comea, 
within  a  few  hours  after  cauterisation,  there  is  active  wandering  o£j 
colorless  blood-celU,  while  later  the  corneal  corpuscles  proliferate 
and  bring  about  dutachment  of  the  slough  as  well  as  replace  the 
destroyed  tissue. 

/•hiix  V.  tt'inifcarfer  has  shown  thai  normally  the  spaces  between 
the  cells  of  the  ca]iillary  walls  arc  permeable  to  injections  under 
the  ordinary  pressure  of  the  heart's  action,  consequently,  for  the 
blood-plxtma  ;  but  that  into  inflamed  tissue  the  injection  pa^es  in 
mach  greater  quantity  and  at  more  places  under  the  same  pressure, 
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The  cellular  new  formation  in  probably  composed  of  the  wan- 
dering oell»  and  thu  liwiue-cella  which  are  caiiabli»  of  proHfcrntion. 
It  bas  long  buon  known  that  cells  who^e  protoplasm  has  all  been 
changed  and  which  no  longer  show  any  vital  change«  will,  ander 
certaio  irritations,  rt-juvenat«  and  act  as  onibryonat  vvUs  rich  in 
protoplaitm.  Hut  exj>«rimpnt6  of  Zieghr  and  TiUiuan  show  that 
the  inflammatory'  new  formation  may  develop  from  wandering  cells 
aloue.  Zi^yUr  cvmi^Dted  two  covering  glasscH  in  Burh  a  way  as  to 
leave  a  space  between  them  into  wliieh  fluid  and  wandering  cell« 
could  eitler;  tlic^e  he  placed  in  the  abdomen  of  living  animals, 
lesaviug  them  there  for  a  month.  Then,  after  treating  with  oamic 
uid  they  were,  placed  under  the  microscope,  and  wandering  cells 
found  between  the  giaflees  developed  to  a  cellular  tissue.  To  com- 
pletely  eirlude  the  proliferation  of  normal  tiftsne-eclls,  Tillman 
placed  sections  of  tissuei,  hardened  in  alcohol,  with  incisions  as  in  a 
wonnd,  in  the  abdomens  of  living  animals,  and  the  incision  became 
«ntirely  closed  by  wandering  cells),  vecsels  were  formed,  and  Ihe 
wandering  cells  transformed  to  conncotivo  tissue. 


To  recapitulate  what  we  have  gone  over,  in  the  healing  of 
wonnds  by  first  intention,  wo  may  dialinguisb  three  grades:  I. 
Union  by  an  organic  cement,  tongnlated  plasina  ;  2.  Provisional 
union  by  a  eellnlar  neoplasia ;  and,  lastly,  3.  CicalriKatiuu  by  61ji- 
mentary  eonnertive  tiseue. 

Tlie  healing  proce«a  is  the  8»me  in  all  organs — io  the  cornea,  skin, 
muscle»,  nerves,  even  iu  cartilage  and  bones ;  of  course,  there  is 
some  variation  dependent  on  the  tissue.  An  immedurtc  union  of 
the  divided  part.«,  as  pictured  by  some  surgeons,  has  not  been  shown 
by  accurate  examination  ;  wounds  made  experituentally  in  the  cor- 
nea with  the  sharpest  knife  always  show  au  inlei'-subalanec,  which 
nuy^  it  is  Ime,  bo  microscopic,  but  is  a  sear  in  the  strict  sense  of 
the  word.  Tlence  it  is  llieoretically  incorrect  to  t<'nn  healing  by 
first  intenlion  as  a  complete  re«tilu/io  ad  integrum.] 

Sleantimc,  what  baa  become  of  the  closed  end«  of  the  vessel»? 
The  blood-clot  in  them  is  reabsorbed  or  orgjinized  ;  tlie  walls  of  lie 
vemeU  send  out  shoots  which  communicate  with  the  vascular  loops  of 
the  opposing  border  of  the  wonnd,  and  with  each  other.  In  this  way, 
however,  only  the  rather  scanty  union  of  thu  opposing  vascular  loops, 
which  is  at  firet  slight,  is  accomplished ;  these  were  already  formed  by 
extensive  lortui^sitics  and  windings  of  the  vessels,  which  had  loop- 
shaped  terminations  after  the  injury  (Figs.  12-1-«).  This  is  not  the 
place  to  go  into  the  details  of  this  interesting  dcTelopmont  of  the  vas- 
cular loops;  their  development  is  not  due  solely  to  dilatation,  but  yery 


much  to  interstitial  growth  of 
the  walla  of  thß  vessels.  The 
original,  fonnt'rly-existing  vaacu* 
lar  union  ia  thus  replaced  by  a 
newl^'-formed  vuscular  nut-work 
which  is  at  first  far  richer. 

Quite  recently  AmoUl  has 
most  csrefully  studied  tho  pro- 
cess of  the  dcTclopnient  of  ves- 
selft,  and  ha»  si^cn  it  g»  on  in  the 
tails  of  ta^ipoloR  (Fi^.  3  a) 

Although  the  heart  and  larger 
ressels  of  the  cmVtryo  seem  to 
originate  from  appointed  rell- 
gruu|38  uf  the  middle  germinal 
layer,  by  the  peripheral  ports 
forming  the  wall  of  the  vessel 
and  iho  central  parts  the  blood* 
colls,  lator  this  dof^a  not  seem  to 
occur;  at  least,  observntion»  made 
on  this  point  hr  Rokitajufky  and 
others  do  not  seem  to  have  ob- 
tained much  credence.  According 
to  Arnold''»  invesiigatioiM,  uff- 
shoots  from  the  vessels  »'era  to 
be  the  only  mode  of  development 
of  vessels  in  the  embryo. 

I  formcrlj  thought  that  there 
must  be  auolher  mode  of  growth 
for  vessels  in  the  fomialioii  of 
grsrmlations  and  in  some  neo- 
plasia, namely,  a  tubular  forma- 
tion by  laying  together  spindh- 
cells,  as  at  a,  ft,  and  r,  in  Fig. 
3c;  this  I  called  "  secondary  " 
fornmtion  of  vesseb  (*'  primary** 
I  applied  to  the  development  of 
tho  heart  and  larger  vessels  in 
the  middle  gorm-layer).  The 
development  of  vessels  by  ol^ 
shoots  I  cjilled  "  tertiary."  But, 
since  recent  investigations,  I 
Tho  (••r»  of  th*  ft«Mtk)«  «f  tiH-»  <^w»«  roM  readily  agre«»  that  the  mode  I 
H^fBii)«!  aiM.  Miiw  ArmM.  termed  "■  secondary    possibly  did 
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oot  exist,  nnd  that  theßno  plasma  string  (rbe  offshoot)  and  the  6oc  tube, 
on  nhk-ii  the  »pindli^-cells  groiving  out  of  the  young^  uiiventitia  lay, 
may  liavc  csoA[<cd  my  notice.  But  I  will  not  neglect  to  mention  that 
7ÄiV/*rÄ,  supported  by  recent  observations,  has  repeated  his  former 
a«sertions  (whit^h  then  seemed  to  me  improbable)  that  in  the  younjf 
intlammatory  neoplasia  there  is  a  uet-wurk  of  tiibe.s,  vonneelcd  with 
ihebiood-vesflels  by  (*tigTnat!i,  which  is  hounded  merely  by  the  tissue- 
ccIIb,  qoc  by  spe<'i:il  whWa  ;  this  agrees  very  well  u-iih  the  recent  ob- 
aervations  on  capillariea  in  iuQamed  tissuea.  According:  to  thia,  tlicro 
vould  be  blood-vesseb  in  this  tissue  which  are  not  eircular  cnnalH, 
but  irrcgidur  ititctcellulur  passages,  perhaps  merely  bouuded  by&pin- 
<Ue-ceU& 

Fiala. 


DtoportUi» ormtHli  In  Uh  tOtmu  bodjr  fffu  mbr^oitf.    MagnlAMl >t>oal  600.    Altar  AntoU, 

Asa  result  of  the  restoration  of  circulation  through  Ibo  young- cica- 
Irii,  the  circniatorv-  disturbances  ejiused  by  the  injury  are  removed, 
ihc  redness  and  swellinjr  of  the  borders  of  the  wound  disappear  ;  from 
the  numerous  vessels,  the  cicatrix  appears  as  a  fine  red  stripe.    Now 
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the  consoliilatioii  of  the  ciealnx  must  take  pise»:  Urn  Uacoompltabeil, 
(10  ike  one  band,  by  tlio  partial  disappearance  of  the  ucwly-ronurJ 
vessels,  whose  wkIIs  &11  together,  aud  tbej  thus  bcouiiie  solid,  linL', 
oonneotire-lbsue  strings  ;  on  tlio  oUier  hand,  by  the  intercellular  8ul> 
»tanoe  bcootuiiig  lirnier  and  contalaiD^  less  water,  as  above  nienuoned, 
the  cells  assume  the  flat  form  of  oonnecttTe-tissiio  oorpnacles,  nr  disiip- 
pear;  possibly  some  of  them  remain  as  wauderiog  cells,  and  return 
•tgain  into  the  lyraphatira  or  blood-vessels.  To  this  cxradeiiüatiou  and 
Htrophy  is  due  the  great  contniütUe  ]K>wer  of  the  cicutriuial  tiaaue^ 
by  means  uf  wliieh  large,  broad  i»oat<iues  niuy  oocasioually  bo  reduced 
to  half  their  original  size. 

At  the  first  gtuuce,  it  might  appear  to  yoti  contradictory,  that  aql 
oppiirently  exoessire oapütary  not-work  sliould  be  formed  in  the  young' 
rjeatrix,  and  should  subsequently  be  for  the  most  part  obliterated.  Wo 
cannot  explain  this  appnrt^nt  excess,  still  there  are  plenty  of  analogies 
in  embryonal  development ;  I  only  need  to  remind  you  that  tlicrc  is  a 
[wriod  iu  foetal  development  when,  even  In  the  vitrouus  body,  there  ia 
a  capillary  net-wurk,  which,  as  you  know,  disnppejira,  leaving  acatcdy 
atrac«. 

Not  to  fatigue  you  with  so-called  theoretical  subjects,  I  leave  this 
5eld  for  a  short  time,  and,  before  leaving  healing  by  the  first  intcn- 
tiun,  as  a  point  fully  understood,  I  shall  make  a  few  n'marks  on  the 
causes  that  may  prevent  this  mode  of  heating,  even  when  the  tlaps  of 
the  wound  are  in  apposition. 

Healing  by  first  intention  docs  not  take  place :  1.   Wlien  the  edges 
of  the  wound  are  brought  together  by  plasters,  or  sutures,  but  thei 
tension  or  tendency  to  separate  again  is  very  great.     Under  these! 
circumstances,  either  the  plasters  do  not  keep  (he  wound  accurately  i 
closed,  or  the  sutures  cut  through  the  flaps;  perha{>s  also  the  tonsioi 
uF  tlie  tissues  oltstrufits  the  flow  of  blocKl  in  the  capillaries,  and  ibt 
disturbs  the  cell  development  and  foniuition.     How  great  this  tension] 
must  be,  and  wliat  means  we  have  for  relieving  it,  you  can  only  leara^ 
in  the  clinic. 

2.  A  furtlK^r  obstruction  to  healing  is,  a  largo  amount  of  blood 
poured  out  U^tueen  the  edges  of  the  wound  ;  tliis  interferes  with  Uie 
prooess  of  healing,  partly  as  a  foreign  body,  and  partly,  if  it  dcooi»' 
poaes,  by  the  intlueDce  of  the  process  of  decomposition. 

3.  Other  foreign  bodies,  as  sand,  dirt,  alkaUuc  urine,  fujcca, 
also  retard  the  healing,  partly  mechanically,  partly  chemicallv*  Hcne 
these  substanoes  should  be  carefully  removod  before  uniting  the  wound. 
In  wounds  of  the  urinary  bladder,  it  is  not  usual  to  attempt  the  doe» 
lire  of  the  skin-wound ;  the  urine  would  foi'oe  ita  way  into  the  sub* 
cutaneous  uellular  tissue,  or  into  the  iMiriUmeal  sac,  and  excite  terrihla 
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iojury.  Here,  uoJcr  some  circumatanoes,  iL  would  be  a  decided  faull 
to  umte  tho  wound,  aliliüugli  of  late  the  ricws  on  tliis  partioular  point 
differ  Bomewlmt  from  Uioso  of  former  days. 

4.  Lastly,  from  a  oonlusion,  whoao  effeot  on  tho  flaps  of  tlie  wound 
we  may  fuil  to  observe,  there  may  have  been  an  extensive  dlsturbfinoe 
of  ciruulation  and  destruction  of  ruinut-o  titMuu,  wbicli  has  inluood  tiie 
partial  death  of  certain  parts  or  of  the  who!e  surface  of  the  wound. 
Then,  u  there  Lt  no  ct^ll-furmation  in  the  e<lgi>s  of  the  wound,  but  only 
where  the  tissue  is  still  living,  we  hnve  small  ta^  of  the  destroyed 
tisaue  iyiiifcaa  foreign  bodiua  between  the  clg^s  of  the  wound ;  theae 
umst  prevent  healing  by  ßrst  intention.  If  this  mortificatioti  attack 
only  minute  particles,  tlieae  may  po&sibly  quickly  underjfo  molecular 
difintegratioQ  and  absoq^tion  ;  this  may  occur  not  unfrequently.  We 
aludl  speak  more  extensively  of  this  mortÜicatiou  of  the  tissue,  and  of 
its  detachment  from  the  healthy  parts,  when  treating  of  contusions. 

Experience,  aiising  from  many  obäcn-ationa  in  judging  of  wounded 
fiur&cce,  will  hereafter  enable  you  in  most  cases  to  say  whether  heal 
ing  by  Brst  intention  may  be  expected  or  not,  and  you  will  also  loam 
when  it  may  l>e  useful,  even  in  doubtful  cases,  to  try  to  aid  this  nnioa 
by  applying  dressiugs. 

You  will  oocssioually  liear  of  wonderful  cases  where  |Mtrts  of  the 
body,  uompletely  separated,  have  again  become  united.  This  appear« 
to  be  actually  the  case  I  have  never  had  the  opportunity  of  milking 
any  ubservations  on  such  cases ;  still,  even  in  late  days,  vcr)'  trust- 
worthy men  have  asserted  tliat  they  have  seen  small  portions  of  skin 
again  unite  after  Ix-itig  removed  from  the  fingers  by  a  blow  or  cut, 
then  carefuJIy  rc*pl:ic<.-d  und  fastened  on  wiih  adhesive  planter.  Fur^ 
merly  i  contended  against  the  possibility  of  tJiis  healing,  but  must  now 
admit  it,  also  on  tijeorctical  grounds,  after  it  has  become  imaginable 
tlut,  through  Uie  movements  of  the  cells,  the  dctAohed  portions,  if  not 
too  great,  may  soon  be  restored  to  life  again  by  the  entrance  uf  wan- 
dering cells,  Tlrnt  we  may  succeasfiilly  transplant  a  twig,  cut  from  ono 
tree,  into  another  one,  is  well  known  ;  but,  as  tlie  circulation  in  plaota 
is  not  by  pumping,  but  the  sap  ruus  simply  by  cellular  force,  the  anal- 
ogy b  »Jt  very  close  ;  it  M-as  more  rcniarkuble,  it  is  true,  that  a  cock*« 
Spurs  could  be  transplanted  to  his  comb,  but  between  binls  and  men 
the  differences  in  the  formative  process  «re  also  very  great,  and  any 
immtnlLite  transfer  of  olntervatiotuii  is  inadmissible  in  practice. 

When  treating  of  the  cicatrization  of  wounds  with  loss  of  sub- 
stance, we  shall  investigate  the  discovery  o(  Jieverdin  tliat  we  may 
oause  epidermis  to  grow  on  granulating  surfaoea. 

[Bt'fore  the  formation  of  vessels,  blood-plasma  may  circulate  in 
the  tissue,  which  is  very  im|)onuiit  fur  its  nutrition.    This  plcu- 
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matte  drcuiation^  immediately  after  the  injury,  from  dilatation  of 
the  oapillarics,  may  be  very  important  for  the  e^ges  of  the  wound 
itself,  their  veaeela  having  beon  thromboMHl.  Even  normally,  to 
some  extent,  atreams  of  blooil-plusnia  may  eMrape  tlirougb  the  walls 
of  vosfleU  and  Rprcad  around  in  ihe  tissue. 

Portions  of  the  body  that  have  been  separated  may  directly  ad- 
here, when  reapplied,  if  the  eonditious  are  good  for  this  pliwmatiu 
circulation.  The  divided  part  here  acts  a«  young  cicairioial  tiseae 
previoua  to  its  vauculanzation  ;  it  must  tlrftl  be  nourished  if  organic 
union  is  to  result.  The  size  is  Uic  most  important  factor  ;  a  small 
pieeewith  tarjie  surface  is  more  readily  Ratnrated  with  planma.  The 
structure  is  also  important ;  it  is  an  advantage  if  the  tissue contüns 
numerous  channels  for  the  plasmatic  rirculation  ;  fatty  tiasuo  is  the 
moBt  unfavorable  for  this,  as  the  ehanncU  are  occupie<l  by  fat-eella. 
When  the  separated  part  is  onee  nouri-ihed  by  the  plasma,  the  union 
goes  on  well ;  wlUte  blood-cells  wander  into  the  divideil  portion, 
and  the  whole  is  nourished  by  plasma  till  the  neoplastic  vessels  grow 
into  the  divided  part,  and  nurmal  circulation  is  re-stored. 

The  union  of  pieces  of  skin  to  granulating  surfaces  would  go  on 
in  much  the  same  way.  These  pieces  may  be  introduced  some 
hours  after  death  of  the  part  from  which  they  are  taken.  Dr.  JE 
/*  Itretrer  (Medical  Record,  May,  1MS2)  has  made  some  experiments 
which  seem  to  plaee  thirty-six  hours  as  the  limit  of  (his  time. 

A  common  iustanue  of  readherenre  of  divided  parts  is  the  re- 
implantation of  teeth  that  have  been  pulled  by  mistake.] 

In  his  history  of  plastic  openitions  Zfix  has  collected  all  pnh- 
lishcd  ease«  of  reunion  of  parts  that  had  l>een  entirely  separated. 
Koaenberif  has  completed  this  list  to  the  present  time,  and  gives  a 
number  of  cases  carefully  observed  by  himself  where  portions  of 
noses  and  fingers  which  had  been  cut  off  reunited.  He  conörmed 
previous  observations  that  the  epidermis  and  occasionally  small  por- 
tions of  the  surface  of  such  parts  became  gangrenous,  while  healing 
went  on  below. 
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Cloagca  {»«reepUhl«  to  the  Naked  Ey«  in  Woondi  with  LoMof  SiiHutanc«.— P1n«r  Pro- 
•■«•—  in  UcAlinBr  Witt)  (Truiiilution  and  Suppuration.— Pus.— Cioatriuimn. — <Jt>- 
MTTatEona  fn  "  InflunmaiioD." — IfvmonatraUoQ  of  Proparations  illiutlralive  of  tbfl 
ÜMlIajf  of  Wound«. 

It  now  remains  for  as  to  inquire  what  becomra  of  the  woand,  if, 
under  tbe  above  circamstances,  it  does  not  heal  by  first  inteotion. 
Then,  oa  the  flapK  ^ape,  we  have  an  o|H;n  wound  befüre  us  ;  and 
the  conditions  are  the  same  ai«  if  the  gaping  wound  bad  not  been 
closed,  or  as  if  a  pieec  had  been  cut  out,  as  in  a  wound  with  loss  of 
eiibetance.  Accurate  observation  of  such  wounds,  which  arc  usually 
covered  with  some  uuirritating  body,  as  with  a  fold  of  Iluen  dipped  id 
oil,  with  oiled  ordrycharjiie,  etc.,  shows  the  following  changes — if  we 
examine  il  daily,  this  is  not  necessary  it  is  true,  and  may  oven  be  in- 
jurious: after  twenty-four  hours,  you  find  the  borders  of  the  wound 
■lightly  rv<ld(!ncd,  somewhat  swoll<r[i,  and  scusilivc  tu  the  touch  ;  the 
same  syuiplouis  as  in  closed  wounds.  As  iu  hcaUn;^  by  first  InteD' 
lion,  these  symptoms  may  be  very  iosigniticant  or  eutirely  absent,  aa 
in  old,  relavod,  fUbby  skin,  also  in  strong  skin  with  thick  epidermis. 
We  obeervft  these  symptoms  best  in  the  skin  of  healthy  children.  An 
extensive  and  increasing  redness,  swelling,  and  pain  »bout  the  wound, 
make  ta  sus|>ect  an  abnormal  course ;  ju.<sl  us,  with  the  »aine  symptoms 
in  a  wound  healing  by  6r«t  intention,  various  iudivldt^l  circunislauccs 
are  to  be  considered,  and  the  vibnitions  from  the  normiil  to  the  abuor> 
inal  are  so  numerous,  that  the  dividing  line  is  often  ditTicult  to  deter> 
mine.  After  the  first  twenty-four  hours,  the  surface  of  the  wound  has 
changed  but  little ;  all  over  it  you  c»n  still  rccc;^iizti  the  tissues  quite 
distinctly,  alUiouj^h  they  have  a  peculiar  gelatinous,  gmyish  appeiu-- 
anoe ;  you  also  find  a  considerable  number  of  yellowish  or  grayish-red 
•mall  particles  over  the  surface ;  on  close  examination,  you  find  these 
to  be  small  fragments  of  dead  tissue,  which  still  adhere,  however.  The 
second  day,  you  may  already  notice  a  truce  of  reddish-yellow,  thin 
flind  over  the  wuuud,  tlie  tissues  appear  mure  regularly  gru^-i^h  red 
«od  gelatinous,  and  their  boundaries  become  more  indistiucl.  Tbe 
third  day,  the  secretion  from  the  wound  is  pure  yellow,  somewhat 
thicker,  most  of  the  yellow  dead  particles  are  detached  and  flow  olT 
with  the  secretion ;  the  surfiice  of  the  wound  becomes  more  even  and 
r^tilarly  reil — it  deans  ojf,  as  we  say  toclinieally.  If  you  had  not 
bound  up  tbe  wound  (a  stump  from  amputation,  for  instanoe),  and  had 
reoeivod  in  a  basin  the  secretion  that  fonned,  the  first  and  second  day 
70U  would  find  it  bloody,  brownish  red,  then  of  a  gelutiuous  dirty  gray, 
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tlmn  dirty  yellow  :  at  the  poiuts  where  the  aecreUoa  flowg  fram  tba 
wound,  Gbriiic  not  unfrcquuutly  stiffbni  ia  drops.  If  you  examine  car» 
fully  with  a  lens,  even  t!ie  third  day,  you  will  ace  numoroua  red  nod 
ules»  Bcoroely  as  large  as  a  luUleUsccd,  projectiag  from  the  tissue 
— small  granules,  tprantttationa,  ßeshy  warts.  By  the  fourth  or  sixth 
day  these  haro  greatly  developed,  and  gradually  jota  into  a  Gnc,  granu* 
lar,  bright-red  surface — the  granulaiing  Kurface  ;  at  the  same  time^  th^ 
fluid  flowing  from  this  surface  becomes  thicker,  pure  yoUnw,  and 
of  creainy  consistence  ;  this  fluid  is  /fu#,  and,  when  of  the  quality  bor« 
described,  it  is  j^uod  pus,  pus  honxun  et  laudablU  of  old  authors. 

Of  this  normal  course  there  are  mi»ny  varieties,  which  ditedy  do» 
pead  on  the  parts  injured,  and  tbe  mode  of  iujury ;  if  large  shreda  of 
tissue  from  tho  surface  of  the  womid  die,  the  wound  is  longer  in  clean* 
ing  off,  and  then  you  may  sometimes  see  tbe  whil«,  adherent  ithreda  nf 
dead  tissues  still  clinging  for  days  to  the  surface,  most  of  which  is  al- 
ready granulating.  Tendons  and  fascial  are  particularly  apt  to  ha\*B 
their  circulation  so  impaired,  even  by  simple  incised  wounds,  tliat  they 
die  tofta  unexpected  extent  D-om  tbe  cutsurfiice,  while  there  is  littl« 
lossof  looae  oellular  tissue  or  muscle.  This  is  undoubtedly  due  portly 
to  deficient  vascularity  of  tho  tendinous  parts,  partly  to  their  tirm- 
Dess,  which  does  not  permit  rapid  coUaternl  dilatation  of  the  vessels ;  the 
same  is  true  in  injuries  of  bone,  especially  of  tho  cortical  substance, 
where  there  is  often  death  of  tbe  injured  bonc^-su^^sce,  that  require« 
a  long  time  for  detachment.  Other  obstacles  to  active  development 
of  granulations  are  constitutional  conditions;  for  instance,  in  very 
old  or  debilitated  persons,  or  badlv-nouriahed  children,  the  develop- 
ment of  graniJations  will  not  only  be  very  slow,  but  tJicy  will  look  very 
pale  and  flabby.  Hereafter,  at  tbe  close  of  this  chapter,  I  will  give 
you  a  sliort  review  of  those  anomalies  of  granulation  which  are  daily 
oocurrcn^fs  in  large  wounds,  and,  to  a  certain  extent^  may  be  regardrd 
as  normal  or  at  least  custonmry. 

But,  to  return  to  tlio  observation  of  the  norma lly-developing  layer 
of  granulations,  with  tho  continued  secretion  of  pus,  you  perceive 
that  tbe  granulations  become  more  and  more  elevated,  and  soooer  or 
later  attain  the  level  of  the  skin,  and  not  unfrcquenily  rise  abo\*e  it. 
With  this  process  of  growth,  the  individual  granules  become  thicker, 
and  more  confluent,  bo  that  they  can  hardly  be  recognized  as  separate 
Dodule« ;  but  the  entire  surface  assumes  a  glassy,  gelatinous  appearance; 
OooasioQiUly  the  gmnulations  remain  for  a  long  time  at  this  stage, 
90  that  we  have  to  use  various  remedies  to  restrain  the  proliferating 
neoplasm  within  bounds  that  are  requisite  for  recovery ;  on  tha 
peripherv,  pArticulnrly,  the  granulations  should  not  rise  above  the 
level  of  the  skin,  for  the  cicatrization  has  to  commence  at  this  poioL 
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The  followirifj  metnmorphoscs  now  gnuJually  occur :  tiie  entire  surface 
cxnlxiuAs  mort'  ami  more,  iKHromes  smaller ;  öd  tlie  border,  btrtwecn  skin 
and-gnouIiiUon»,  the  secreüon  of  pus  diniinislics;  first,  a  drj*,  red 
border,  kbout  half  a  lino  broad,  fomiA  and  ad\'unoc«  toward  the  cfmtr« 
of  the  wound,  and,  as  it  prof!TC!>ses  and  traverses  the  granular  surface, 
H 18  ibUowcd  closely  by  a  bluish-wliiic  lK»rder,  w  hioh  passes  into  nor- 
mal  epidcnnip.  TlK«e  two  Beams  result  from  the  development  of 
tfidenm&t  whicii  advances  from  the  periphery  toward  the  centre ; 

Latfeolrwa/ion  begins;  the  young ctv-ntricial  border  advances  half  a  line 
nr  a  line  daily;  finally,  it  covers  tlie  entire  (rranuliitJon  surface.  Tlie 
young  cicatrix  then  looks  quite  red,  and  is  thus  sharply  defined  from 
the  hpjüthy  skin ;  it  feels  firm,  more  so  than  the  cutis,  and  is  still 
Very  intimati'ly  ounnectcd  with  the  subjaucnt  parU.  Iti  the  course 
of  »"Jine  nioiitii3,  it-  gradually  grows  paler,  softer,  more  movable,  and 
fuially  white ;  in  the  course  of  months  ami  years,  it  grows  still  smaller, 
but  often  remains  whiter  than  tlie  cutis  all  through  life.  The 
strong  contraction  io  the  cicatrix  ofioQ  causes  traetion  on  tlio  neigh- 

bJ)oring  parts,  an  effect  that  is  occasionally  desirable,  hut  sometimes 
unwelcome,  as,  for  instance,  when  such  a  cicatrix  on  the  clieek 

[draws  the  lower  eyelid  down,  causing  ectropion. 

Vou  will  oeeasiunally  see  it  asserted  that  ihL'  cioutrization  of  a 
grauulatin;;  surface  may  sometimes  begin  from  several  patches  of 
epidermis  forming  in  its  midst.  This  is  only  true  of  cases  where  por- 
tkms  of  cutis  with  rcte  Malpighii  have  remained  in  the  midst  of  the 

I  wound,  OS  may  readily  hapj>en  in  gangrenous  wounrls,  ns  the  caustic 
ag<*ot  may  penetrate  unequally  deej».  Under  such  eiruumsUmoes,  epi- 
ilc'mis  ag.tin  forms  from  some  rcmainmg  portion  of  the  papillary 
layer,  that  Una  the  slightest  possible  covering  of  cells  of  the  rcte  Mai« 
lii;  at  tlicse  points  we  have  the  same  circumstances  as  when  we 
ruitfcd  a  vesiL-le  on  Üie  skin  by  cantburidei^,  inducing  by  the  mpi<] 
etudalioD  an  elevatioD  of  the  epidermis  &om  the  muc»us  layer  of 
;'  '  '  .  ,  this  is  followed  by  no  gmntdatious,  if  vou  do  not  continue 
I  Hif  surCioe,  but  homy  epirtormia  again  forms  at  on-je  over 

tije  niiii'uii.s  layf*r.  IJiit,  if  there  be  no  such  nMnmintof  reteAlalpighii, 
we  never  bave  these  ititands  in  the  cicjitrix,  the  formation  of  epidermis 
oaly  tnkrs  plai_-c  gnuluatlf,  from  tho  periphery  of  tlie  wound  toward 
centre    I  ttcÜL-ve  tli)  I  think  surgeons,  who  say  t}iey 

ift  KOD  olherniM>,  mn  i  -in  some  way. 

Tb«  transplantation  of  cpl  «r  Jiwerdin'a  method  also  ap- 

penrs  to  me  to  f»>-or  ibo  rio«  i--  '-  only  devejopcd  from 

ffpitbi>1ium. 

A/ler  having  t  t  of  the  wound,  the 

jtrrelopmen'  nicalrix,  wc  must 
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nutv  turn  tig^n  to  Üie  more  mloute  changes  by  mhieHi  these  Oxtof 
■ymptoms  are  induced. 

It  will  tw  Rtmplest  for  n-%  agfvin,  to  represent  a  relatively  simple 
cajüllary  uet-vork  in  the  cotuiective  tissue :  suppoAA  a  cresoentio  piece 
to  be  cut  out  of  it  from  above ;  first,  there  will  be  bleeding  from  tlie  re»* 
»els,  whioh  will  be  arrested  by  the  furmatlon  of  olota  as  fiir  as  the 
next  branches.  Then,  there  must  be  dilatation  of  the  vessels  about 
the  vound,  which  ts  due  partly  to  fluxion,  partly  to  increased  prcea^ 
lire;  an  int^nMuerl  transudation  of  blood  serum,  or  an  exudation,  b 
ilso  a  nereasary  result  of  the  capillary  dilatation,  from  causes  above 
given;  the  transuded  serum  contains  some  6bmgv>nnus  substaorc, 
which,  by  llie  influence  of  the  uewly-formed  oells  in  the  most  sopei^ 
ficitJ  layers,  coagulates  to  fibrine,  while  the  serum,  mixed  with  blood 
plnama,  flours  off.  The  vascular  net-work  would  assume  the  fuUuwing 
shape: 

ria.1 


(^ 


jr^ 


f^as 


^/-~_ 


L-     1       ia-       --     — 


lÜMSmii  at  A  wuauiL  kIUi  Ums  of  nibftaiK».    Tncnlir  dIUtalloa,  niKniled  aOIMDa  Ua 


In  most  cases,  from  insufficient  supply  of  blood>plasm  at  the  sur^ 
face  of  the  wound,  more  or  less  particle«  uf  tissue  n'ill  die;  as  the 
stoppa^rc  of  vessels  must,  of  course,  deeply  affect  the  nutrition  of  ti* 
sues  not  very  vaacular,  and,  where  the  tissues  are  verr  stiff*«  ditataüon 


SIHPLE  INCISBD   WOtTVDS  OF  THE  80FT   PARTS. 


79 


of  the  vessels  will  bo  interfered  with.  Let  ua  suppose  tliat  the  upper 
layer,  shaded  in  the  diagram,  is  dead  frara  the  chun^cs  iu  the  circula* 
tioQ.  WHiat  wiil  now  Ukc  place  in  the  Limuc  itself?  Esscntinlly, 
the  NMne  ohftnges  as  id  the  united  edges  of  a  wound ;  u'nndcring 
of  white-hlood  cells  through  the  wnlis  of  the  vessels,  their  collecUtm 
in  the  ti&^ue  with  the  ae^jundary  actiun  they  induce ;  plastic  Infiltrs- 
tion,  and  inBanimatory  new  formatiou.  But,  since  there  is  no  oppos- 
ing wounded  surface,  with  which  the  new  tissue  can  ooalesce,  then  to 
l>c  quickly  transformed  to  connectire  tissue,  ihe  cells,  escaping-  from 
the  vessels,  remain  at  first  on  the  surfiice  of  the  wound ;  the  exudtnl 
fibrinous  material  on  the  surface  of  the  wound  becomes  soft  and 
gdatinous;  at  the  same  time,  the  infiltrated  tissue  of  the  surface  of 
ihe  wound  assumes  the  same  peculiarities;  the  Boft  couiieclivc  tissue, 
into  which  tlie  young  vessels  shortly  grow,  even  if  only  present  in 
nnaU  qosntities,  holds  together  the  oells  of  the  inQammatory  new  £01^ 
mutirm,  which  oonstantly  increase  in  number.  Tlie  granulation  tisauä 
is  thuä  formed ;  this  is,  therefore,  a  highly -vascular  inflammatory  new 
(bnnaüon.  At  first,  it  grows  constantly,  the  direction  of  its  growth 
is  £rom  Uie  bottom  of  the  wound  toward  the  surface ;  the  tissue  is, 
however,  of  diflVrreut  consistoucc  in  the  various  layers,  its  suixirficial 
surface  especially  is  soft,  and  most  supcrHcially  of  duld  consisitcucc, 
for  here  the  intcrocUular  substanoe  becomes  not  only  gelatinous,  but 
fluid;  this  uppermost  tliin  fluid  layer,  which  is  constantly  flowing 
and  b«nng  constantly  renewed  from  the  granulation  tissue  by  cell-exu- 
dation, is^iM  (Fig.  G), 

Hence,  pus  is  fluid,  as  it  were  melted,  dissolved  inflammatory  new 
fbnnatioit.  Wliere  pus  is  present  in  quantity  it  must  have  come  from 
some  sort  of  granulation  tisgue  or  from  some  other  highly-vascular 
and  usually  highly-cellular  source;  tliis  source  need  not  always  he  a 
«urface,  as  in  the  present  case,  but  may  lie  deep  in  tlie  tissue  and  fonn 
a  cavity;  the  centre  of  an  inflammatory  new  formation  anywhere  in 
the  iLssue  may  brL-sk  doM-u  into  pus;  then  we  have  au  ahgcsss. 

Wo  shall  fretiuenlly  have  occasion  to  spcuk  of  this  n,'laliuii  of  pus 
•Dd  granulations  to  each  other;  hold  fast  to  the  idea  of  granulationf 
being  tissue  (not  granules),  and  of  pus  being  fluid  inflammatory  new 
fbnnation,  and  you  will  hereafter  readily  understand  many  processes, 
especially  rJirouic  iuflammutions,  whose  variable  appearance  you  would 
otherwise  find  incomprehensible. 

Let  us  nonr  say  a  few  words  about  pus  itself.  If  left  standing  in 
a  Tcssel,  it  separates  into  au  upjwr,  tldu,  dear  layer,  nud  a  lower  yel- 
low one;  the  former  is  fluid  intercellular  substance,  the  latter  contains 
diiefly  puB-corpuscIes.  On  simple  microscopic  examination  iliese  are 
romid,  Cnolj  punctated  globiUes,  of  the  size  of  white-blood  corpusoloaj 
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tltey  coiittiin  three  or  four  dark  nitcici,  which  become  quile  distinol 
ou  addilion  of  acetic  uck),  Ikx'uusc  it  dissolves  the  pale  gnmulos  of 
ÜIC  protoplaäm,  or  ut  l«tst  swells  tlicm  so  thiit  they  Ijocnmo  transpar^ 
enU  The  nuclei  are  not  soluble  in  aoctio  acid  ;  tho  entire  globule  ia 
rendiljr  dLssolved  in  »lkn.Ue8. 


no.  h. 


s> 


Pu»-celta  t<tt>a  rre>n  1)1».  nuenlflnl  4M  tImM.  a.  >1n<l  wlthoat  »ililUInn ;  h,  ihr  mido  t^tk  «ftet 
•iliHiInn  »r  acHitc  ickl ;  <,  Tartoai  fonni  ilnt  IWliig  pu»  colls  uitua«  In  üi<lr  «RmboM 
inovffaiL-tits. 

At  a  and  6  we  sec  the  piis-oclls  as  ihvy  usually  appear  when  we 
cover  a  drop  of  pus  with  a  tlua  glass,  aud  without  any  sduitiuu  ex- 
amine it  under  the  microscope.  The  above-mentioned  obacrvatious 
of  Ton  Reckling  hauxen  trnve  shown  that  only  the  dead  celU  have  this 
round  shape;  if  we  observe  the  pus-ci-ila  in  tbe  moist  chamber  on  r 
warmed  object-tÄble  (according  to  M.  äSc/iuit2e)^  we  sec  the  ama*boid 
movement  of  these  cells  most  beautifullv.  These  movements,  which 
only  go  on  »lowly  auij  sluggishly  ut  bloodJieat,  become  more  rapid 
at  a  higher  lemj)eraluro,  and  less  so  at  a  lower.  The  numlior  of  pu> 
cells  in  pus  is  so  great,  that  in  a  drop  of  pure  p«s^  xmtler  tho  micro- 
BC(^,  the  fluid  intercellular  siihstance  is  not  at  all  perceived.  Chem> 
cal  examination  of  pu.4  is  difficult,  fir.<tt,  hccftUKO  the  rorpusdea  cnn- 
not  be  couiplelt^ly  gep:truU!d  from  the  fluid;  also,  because  the  Ur^ 
quantities  of  pus  obtainable  for  chemical  examiiiation  had  already 
oecn  a  long  time  in  the  body,  and  may  have  changed  morphologically 
and  chemically  ;  and  histly,  because  chicily  protein  siibsinnces  arc  cod* 
twined  in  pus,  whose  perfect  separation  hitherto  has  not  ahmys  been 
puK-tihle.  If  we  let  pu.s  h^om  a  wound  stand  in  a  glaits,  the  clear, 
bright-yellow  H<!nim  usually  occupies  more  space  thau  tho  tliick,  straw- 
yellow  sediment,  which  contains  the  pus-e<>rpu5cl(.'5.  I'us  contains 
ten  to  sixteen  [Hirls  of  hrm  constituenls,  chielly  chloride  of  sodium ; 
the  ashy  oon-sliluenls  me  about  tlie  aamo  as  those  of  bU^-scrum. 
Kcwnt  examination*  of  pus  have  shown  that  myosin,  pamglobulin, 
Protagon,  faity  a<-ids,  leiirin,  and  tvrosin,  are  constant  con !«ti tuen t&. 
Pun  ooHcct^jd  in  iho  bo<ly  does  not  readily  undergo  add  fermenta- 
tion ;  pure  fresh  alUalhie  pus  wkmi  iK^xinies  sour,  however,  if  it  ia 
left  st^uiding  fur  a  lime  even  iu  a  cuvered  glass. 

I^'t  us  now  rL-tum  to  the  gnttmlalion  layer,  where  we  have  »tiU 
an  important  point  to  consitlcri  namely,  the  numerous  vessels,  which 
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give  its  red  appearance.  The  extcusive  vaaoular  loop«  lliat  oitut 
fonn  OQ  the  surfa<xi  of  the  wound,  and  whicli  in  llie  dia^rram  (1?%.  6) 
ÄTc  too  »mall  and  too  fuw,  oommence,  witli  the  growth  oi'  the  surround- 
irig  gimnulfttinn  tissue,  to  elongittc  and  become  nmre  tortuous;  tow- 
ard the  fourth  or  fifth  dav  new  vessnis  develop  as  fine  laiLTal  capiV 
Ury  communiration,  as  in  heuHng  by  fir^t  intention,  and  Ihc  tissut:  ia 
«oon  Imrersed  by  an  extvasive  numb^T  of  vessels,  which  iiave  bo 
tandi  cfiert  on  the  appearance  of  the  entire  gmnnlation  sur&oe  that 
it  is  liardly  reco;jrüi2able  on  the  cadaver,  where  the  fulness  of  the  ves- 
sels 15  wanting-,  or  is  at  lenst  k>ss  mnrkod  tlian  during'  tift%  and  tiie 
duue  ooosequenlly  appears  pale,  relaxed,  and  much  \p»s  think.  The 
ipieslion  ariflos,  Wlienoe  come  these  remnrkuble,  small,  graduallj-con- 
finent  red  nodules,  which  are  visible  to  the  nuked  eye?  Why  doeo 
not  the  surface  look  even?  Indeed,  this  ia  frequently  the  case  ;  the 
gnmulcs  arc  by  no  means  always  distinctly  de£n<rd;  but  it  is  not  easy 
to  explain  the  cause  of  their  form.  It  ia  usually  assumed  tliat  the 
granules  are  to  be  regardoil  as  imibitious  of  the  cutaneous  pnpUke; 
bat,  indefK^ndent  of  the  fact  that  it  is  incomprehenaible  why  such 
structures  should  be  imitated  in  muscle  and  bone,  and  that  the  gran- 
nles  are  usually  ten  times  as  large  aa  tlie  cutaneous  pa[>illac,  this  is 
no  real  explanaUun.  The  appearance  of  the  gmnutes,  doubtless,  do 
pends  nn  the  arrangement  of  the  vascular  loops  into  tufts,  on  certain 
bcnuidaries  between  the  different  groups  of  vessels.  Hence  we  might 
suppose  that  the  vascular  loops  a(X]uiro  this  form  without  known 
eaUM.*.  Still,  it  acema  to  me  natural  to  oompare  them  to  the  drcum- 
Mn'bed  capillary  districts,  alreiidy  formed  in  the  nonnal  tissues,  of 
which  we  have  numerous  examples,  especially  in  the  skin  and  in  fat^ 
Yfiu  know  tliat  even'  sweat  and  selmoeous  glatid,  every  hatr-folUele 
aiid  tit-lohule,  has  its  nearly-closecl  capillary  net-work,  and,  by  the 
enhugenent  of  such  capillary  net-works,  the  peculiar  closed  vascular 
(bnna  of  the  granules  might  arise.  In  faot,  in  the  cutineoiis  and 
Gitty  tissue  you  will  find  the  individual  Ueshy  growth»,  particularly 
sharply  and  i-K-tirly  defined,  while  this  U  more  rarely  the  case  in 
Busc^e,  Mlierc  tht-se  bounded  capillary  districts  do  not  oocur.  It  can 
aoAy  be  decided  by  artificial  injections  of  fresh  granulations,  whether 
this  explanntton  is  norrect;  till  then,  it  n^mains  simply  an  attempt 
to  refer  this  pathological  new  formation  to  nonnal  anatomical  ooi- 
illioos. 

The  following  sketch,  in  which,  on  account  of  the  great  enlarge- 

mentf  itod  the  small  injured  district,  nothing  can  be  seen  of  the  gran^^ 

Ur  Uyw,  may  serve  you  as  a  dia;^rani  of  llie  development  of  tliegnui* 

uUriffli  tissue  with  its  vessels,  and  of  its  relation  to  pus  and  lo  the 

ftultjueut  matrix,  aa  it  has  developed  (ram  Fig.  4. 
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If  tbe  j^wth  or  the  granululionä  was  not  arrested  At  some  poiot^ 
a  oou&tantl  J -growing'  gTAnutation  tumor  would  be  formed.  Füriu- 
nfttely,  this  is  norer  or  very  r&rely  the  case.  Vou  aJready  know,  from 
tbe  representation  of  tbe  external  couditiuiis,  that  wbeu  tbe  granula- 
tions have  reached  the  le\cl  of  the  ouli»,  or  even  auimer,  tbuy  cca«e 
to  grow  aud  uro  coutcd  n'ltli  epidcnuts,  uaJ  retrograde  to  u  eicutrix. 
The  following  cliaugcs  occur  in  ibe  tissue  :  At  iirst,  in  tbe  grunuia- 
tion  tissue,  as  in  tbe  edges  of  tbe  wound  in  healing  by  the  brat  inieu- 
iion,  there  are  numerous  cells  wbii-li  uro  destroyed.  Not  only  iho^ 
riiillious  of  pus-eclls  on  the  surfac<s  but  ulso  rells  in  the  depth»  uf  tho^ 
gmnulation  tissue,  disappear  by  uisintcgmtiitn  and  reubaorpl ion ;  it 
very  probable  timt  cells  from  the  granulation  tissue  may  pass  baek  un- 
injured into  the  vessels,  as  we  sbajl  see  when  treating  of  the  organi- 
sation of  tliroinboses  of  the  vesseig.  As  the  eflls  rftrognide,  fine  fat- 
grannies  gradually  form  in  tbem,  not  only  in  tbe  round  but  also  in 
tbe  spindle-shaped  ones ;  suuh  cells,  which  arc  composed  of  very  fine 


»n  t<v  so'Mc  url'l.  tn  illMiitinl»)!  Üw  pn^-rtU»  la  iLe  fljiun-  tcarr  tccetauilj'  tma  ibc  finti«- 
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fat-f^Iobules,  are  generally  called  f7rariu/(irre/b(KQn)chGnze11en) ;  they 
often  ocour  in  tlie  granulations,  as  above  described.  When  the  f^raa- 
ulntion  tisaue  is  thus  diminished  by  atrophy  and  escape  uf  the  cells. 
Mad  at  the  same  liino  the  netr  furmation  of  cell»  ceases,  something  ira- 
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portant  must  happen,  that  is,  the  gradual  cuutioliJatiou  of  the  gelat* 
tnouB  iutercellular  tissue  to  striated  ootineclivc  tissue,  wlUcb  is 
brought  ab<mt  by  the  steadily  increasing;'  Loss  of  water,  that  is  carried 
off  by  the  resscLs  and  evaporated  from  the  surface ;  then  the  remain- 
ing  cells  at  once  assume  the  ehupc  of  the  ordinary  conneotive-tisaue 
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corpuscles.  According  to  the  view  of  other  observers,  the  orif^iiml 
intercellular  substance  entirely  disappears,  and  its  place  is  supplied  by 
the  protoplasm  of  granulation  cells,  which  transforms  into  fibrous  tis- 
sue. With  these  changes  which  take  place  from  the  peri]>liery  tow* 
anl  the  centre,  the  secrctiou  of  pus  on  the  surface  ceases  ;  at  the  very 
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rircnmference  of  the  wound  on  the  condensing  ^niiiulatiun  lissufl 
qiidennis  forms  and  quickly  separates  into  hard  cpidcnnic  and  miioou» 
Iiivora ;  according  to  J.  Arnold^  tliis  fünnation  takes  plaoe  by  the  üi- 
vision  of  a  protnpliism,  at  ürftt  entirely  ATnnrphous,  in  tho  immedintA 
vicinity  of  tlie  existing  border  of  epidermis.  Lastly,  the  euperßuou« 
capillariea  must  be  obliterated;  few  of  them  retiiain  to  keep  up  tba 
circulation  thrnugh  the  dcalrix.  Witli  ibeir  obliteration  the  ti&siieb» 
comes  drier,  toujrher,  coulracta  more  and  more,  aud  «ftcu  the  cicatrix 
does  not  aci{uirc  its  pcnnanent  fomi  and  oousiatcnce  for  years. 

Tlic  whole  process,  like  all  those  modes  of  bealiag,  contains  mucAi 
that  is  very  reinarUablo,  ftlthough  rfvent  inrestigations  haro  explained 
many  of  the  more  minute  morpbologiral  changes.     The  poaatbilityi 
nay,  the  necessity,  under  otherwise  nonnal  circumstances,  of  arriving« 
at  a  tv-piral  termination,  Ls  the  chief  cliaraftoristio  of  those  new  fonna- 
tions  that  arc  induced  by  an  luflaiiiimitorv  procc^s.     If  this  luitunil 
course  of  bculing  docs  not  Inke  place,  it  ia  because  cither  coostitu* 
tioiml  or  local  conditions  indirectly  or  directly  interfere,  or  because  thu^ 
organ  attacked  is  so  important  tn  life,  the  disturbance  to  the  entiralB 
body  so  severe,  that  there  is  dejith  of  the  organ,  or  of  the  indi\idual, 
or  that  the  functional  disturbance  of  the  former  causes  tiie  death  of 
the  latt«r.     Every  new  formation,  due  to  inflammation,  always  baa  tlia 
tendency  to  reach  a  certnin  point,  to  retrogmde,  and  pass  into  a  s 
tionary  slate,  while  other  new  formations  have  no  such  natunil  term; 
nation,  but  usuiilly  continue  to  grow. 

DifTcrent  as  healing  by  the  first  and  Bccnnd  intentions  appcarn,  at 
the  first  glance,  the  morpliological  changes  in   the  tissue  are  in  lx>th 
,  oaae«  tbc  same  ;  vuu  only  need  to  divide  Fig.  3  at  a,  to  have  the  sam^| 
picture  a«  in  Tig,  6.    Oböermtion  teaches  in  the  amplest  oianncr  that™ 
tliis  is  actually  so;  if  a  wound  almost   healed   by  first  intention,  but 
not  yet  consolidated,  be  torn  o|»en,  we  have  a  grantilating    wuuti 
which  soon  suppurates,      Vou   will  burcafter  be  frequently  oonvinc 
of  tbia  in  practice. 

The  above  process  of  healing  by  immediate  adhesion  and  by  gmt 
Illation  we  have  termed  traumatic  irijfammatt'on,  luid  have  found 
identical  with  some  other  forma  of  inflammation  ;  it  has  also  been 
stated  that  a  marke<l  peculiarity  of  trautnatio  inflammation  is,  that  in^ 
it,  without  some  further  cauae,  the  Irritation  in  the  tissue  docs  nnlH 
extend  beyoud  the  immediate  vicinity  of  the  injury.  I  beg  you 
carefully  to  remember  ibis  liniitatioti.  As  we  know  nothing  ao- 
curately  about  tbc  chemical  cbangcs  and  nerve-actions  in  tbo  io* 
Buned  tissue,  while  we  do  know  the  morphological  processes  very 
■oeorately,  we  naturally  attend  most  to  the  latter  tf  we  wish  to  de> 
fine  and  generalize  the  term  "  iuBammatJon.*'     T  will  briefly  Inke 
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the  previous  views  on  this  subject  (p.  Ö3).  "Inflammation"  is  a 
•uudificBtiou  of  tliu  norm:ü  phyatulugical  proccssoa  in  the  different 
tissues  of  Ihe  body,  a  "  Jisturbtinee  of  uutritiou"  (  Virchow)  whom 
btstopotitic  results  you  now  know  and  of  whose  destructive,  deleteri- 
ous actions  you  will  hereafter  hear.  Any  part  of  the  body  was  snid 
to  be  "  inflannMl "  when  it  was  hot  and  red ;  as  it  is  then  g-cncniHy 
■wollen  and  painful  also,  this  name  is  applied  to  processes  where  the 
above  symptoma  occur.  The  word  inflauimatiun  originated  when 
ihere  were  uo  true  patholojifico-nnatomical  ideas ;  even  the  oldest  ob- 
seiTcrs  understood  that  something  unusual  was  go'wg  on  in  the 
tissues,  that  they  were  much  hejited  (i7^ßaJ^matio)^  and  from  the  first 
tliis  process  has  been  regarded  as  an  intense  increase  of  the  vital 
processes.  As  they  could  not  uiidervluud  the  pruoess  itself  any  bet- 
ter tliaii  we  do,  they  considered  the  syniptoms  and  the  results  of  the 
pmoess,  just  as  we  do;  so  that  doubts  often  arose  if  it  were  proper 
to  speak  of  inflammation  when  one  or  other  symptom  was  absent  or 
Dot  well  marked,  just  as  it  is  to-duT.  Wenowknow  that  inflammation 
is  not  an  existence  outside  of  the  body,  which  makes  it»  way  into 
■owe  part  and  there  grows,  and  must  be  expelled  like  Bcel2ebub| 
and  we  know  why  "tumor,  rubor,  cnlor,  dolor,"  are  caused  by  in- 
flammation, but  although  any  one  usually  recognizes  an  acute  inflam- 
mation as  such  and  dc&iifnatcs  it  correctly,  it  still  remains  difficult  its 
well  clinically  as  anatomico-pathologicaily  to  give  an  exact  definition 
of  "  inflammation.**  There  is  no  difBculty  in  dis^nguishing  an  oak 
from  an  ass;  but,  if  you  attempt  to  generalize  and  give  a  sharp  defi- 
nition between  plants  and  animals,  you  will  have  the  greater  difSculty 
the  more  you  know  of  the  details  of  botany  and  zoology.  The  word 
"inflaronialion"  is  iu  use,  and  so  accurately  designates  those  pro- 
oeaan  to  which  it  was  Erst  applied,  that  it  would  be  useless  to  try  to 
rtx>t  it  out.  By  it  we  understand  the  above-<lescril>ed  (Kimbiniition 
of  processes  in  tha  tixsues,  which  in  the  present  case  arise  from  a 
purely  mechanical  irritation  (wound)  acting  only  once.  Ilow  much 
hypenemia,  exudation,  and  new  fünnalion  of  tissue  is  required  before 
we  can  term  the  process  inflammation  cannot  be  stated  absolutely. 
It  seems  to  be  agreed  by  surgeons  and  anatomists  to  designate  as 
"  inflammatory  *'  the  purtly  regenerative  processes^  that  is,  the  net> 
plastic  tissue»,  which  directly  or  indirectly  replace  the  toss  of  sub- 
stance. If  we  consider  the  process  in  the  niudern  histological  sense, 
it  cannot  be  accurately  defined  from  the  inflammatory,  slight  as  it  may 
bo  oooasionally.  From  a  purely  otiniunl  point  of  view,  the  distinction 
is  easier,  as  we  often  meet  oises  without  any  of  the  four  cardinal 
■yraptoms  on  the  edges  of  the  wound ;  and  still  the  difference  be- 
tween a  slight  redness,  swelling,  and  sensitiveness  of  the  borders  of 
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the  wound  to  an  intense«  i^ogrcsaiag  iaflatnmation  ovor  the  entire 
ttScctcd  portion  of  the  body  is  only  one  of  dcj^ec  Custom  bad  bere 
made  a  distinctiou;  when  a  wouurl  heals  without  any  Bjrmptoms  of 
Bo-callcd  reaction  we  do  not  call  it  inflammation  of  the  wound|  but 
only  apply  this  term  when  the  symptoms  of  inflammation  are  Tttrf 
prominent  at  the  part  injured. 

I  deemed  it  iieccäsary  to  speuk  to  \*oa  of  these  general  ooDsider* 
atious  ou  iuUaramotion,  50  that  you  might  early  loara  Borae  of  tl>eH 
difficulLios  of  tho  subject.     In  Uioso  lectures  it  will  nivrays  l>c  my  ot^^ 
ject  to  explain  to  you,  as  clearly  us  is  now  possible,  the  anatomioo 
pbyaiological  diaturbanecs,  and  at  the  same  time  to  show  you  bisto 
logically  tho  origin  of  the  olitiicul  dcscripltous  and  expreftsions  now  ^ 
in  use,    lliia  is  the  only  way  we  can  truly  ground  our  knowledge  ;fl 
without  understanding  this  you  would  always  bo  fet-Ung  around  the 
outaide  of  symptoms,  and  by  clinging  to  certain  ones  fall  into  in- 
ounible  dogmatism,  whicli  in  a  country  doctor  tho  world  oalls  **  nar* 
row-minde4:lness,"  in  the  eminent  city  physician  "  iufalHbility."     As 
the  great  majority  of  men  are  stupid   In  physical  matters,  you  «re 
Ruro  even   with  tlie  latter  poculiarities  of  attaining  great  practical' 
BUocH^s,  but  yon  must  then  reuounce  all  idea  of  appreciating  or 
vancing  the  progress  and  development  of  society. 

It  is  not  the  object  of  these  lecturestoshowyouonpreparalinna,  step 
by  atop,  tho  morphological  luicrosonpical  changes  in  woundttd  tissue — 
you  will  see  these,  in  the  practical  losaoas  on  pathological  histology— 
but  I  will  show  you  a  few  points,  so  that  you  may  not  think  tLit  the  pro 
ceases  of  which  I  have  spoken  can  only  be  demonstrated  on  diagruma. 

The  ceil-intiltration  of  tissue,  after  irritation  by  an  incision,  is  best 
seen  in  the  cornea.  Four  days  ago  I  made  an  incision,  with  a  lanoe- 
shaped  knife,  in  tho  oomea  of  a  rabbit;  yestcniny  the  incision  was 
visible  as  a  6ne  line  with  milky  cloud ine^^s.  I  killed  the  animal  oarc 
fully,  cut  out  the  oomea,  and  let  it  swell  in  pyroligneous  acid,  till  tbi* 
morning;  then  made  a  section  throvigh  the  wound,  and  cleared  U 
with  glycerine. 

Now,  at  a  a  (Fig.  8),  you  may  see  the  connecting  substances  be- 
tween the  edges  of  the  wound,  in  which  there  has  been  a  considerable 
collection  of  cell?,  between  the  lamellro  of  tho  cornea,  where  the  our* 
neal  corpuscles  lie.  These  cells  arc  not  so  evident  in  tho  method  ein< 
ployed  as  in  that  where  carmine  is  uned,  still  the  intermediate  suW 
stanoe  between  the  edgea  of  the  wound  i«  verydistinot  As  you  see, 
it  consists  almost  entirely  of  cells;  the  cells  alone  would  not,  howerer, 
render  the  union  sufliciently  fiim,  if  they  were  not  glued  together  by 
a  fibrinous  oemcnt.  The  young  cells  probably  come  out  of  the  edges 
of  the  wound  from  the  fissures  between  thooornoal  Inmplljp,  and  pn'>b' 
ably  do  not  originate  in  the  connective  substance  between  tlie  cdgcj 
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of  the  wound;  oa  the  contrary,  the  latter  is  finally  formed  from  them. 
Let  nie  remark  incidentally,  these  fine  conical  cicatrices  stihsequeiit- 
\j  oleKT  up,  so  as  to  leave  scarcely  a  tmoc.  All  the  cells  that  you 
here  see  in  the  preparation  come  from  the  vascular  loops  of  the  con* 
jimctiva ;  the  normal  stellate  corneal  cells  are  not  visible  here,  I  have 
choseo  this  specimen  because  the  intermediate  suhstAnce  is  broad  and 
rery  rich  in  cells.  In  very  small  Incisions,  made  in  the  cornea  with  a 
very  filiarp  kuife,  the  inteniiediiilc  substance  is  so  slight,  that  it  is  seen 
with  dißicuhy  ;  then,  too,  Uie  changes  on  the  edges  of  the  wound  are 
slighter  than  here,  and  so  slight  a  scar  is  not  visible  to  the  naked  eye. 
Here  (Fig.  9)  you  have  a  traasrerae  section  through  a  tn'cnt7-four* 
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CbmMi  IncUlou  Ibrve  dftjr«  uU :  a  a,  thoanllfiici'TibAtAnrelM'tvfeii  1h(!  liCD  ffldn  of  Uio  tncl» 
Ion.    Mjit[iiUI«J30O<lUiDrtcM. 

lioHT  old,  freshly-united  wound  in  the  cheek  of  a  dog'.  The  incision  is 
well  marked  at  a  a  /  the  edges  of  the  wound  arc  sqwrated  by  a  dark, 
intermediate  substHiicp,  which  consists  partly  of  white  cells,  partly  of 
red  oorpusrles— the  latter  belong  to  the  blood,  escaped  between  the 
edges  of  the  wound,  nftcr  the  injury;  Uie  conneclivo-tissuo  fissures 
croBsed  by  the  wound,  in  which  the  connective- tissue  cells  lie,  are 
»iready  Bllcd  with  numerous  newly-formed  cells,  and  these  cells  have 
slready  pushed  into  the  extravasate<l  blood  between  the  edges  of  the 
wound.  The  preparation  haa  bet;n  treated  with  acetic  acid,  hence  you 
no  longer  see  the  striation  of  the  connective  tissue,  but  see  tlio  young 
cells  more  distinrtly.  r..ook  particularly  at  certain  strings,  ridi  in 
oeUs,  that  ext^md  from  the  wound  toward  both  sides  (A  d  6) ;  thesfi 
ue  falooiI>vessel8  in  whose  sheaths  many  cells  arc  Intiltrat'Rd ;  this  i» 
•ppureattj  because  here  many  white-blood  ocUs  have  passed  tfann 
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Fine  aections  cannot  be  made  of  ^franulaLion  tisAue,  juBt  taken 
bfita  a  wotmd ;  it  is  (^nemlly  a  very  dißicult  aubJL'ct  for  fiue  prepara- 
tkiua.  If  you  lianlcn  the  granulation  tissue  in  alcoliol,  oulor  lUu  aco 
tion  wiüi  oufninv,  tbcu  clvar  it  up  wiili  glyccritii.',  yuu  have  a  speci- 
men like  Fig.  II, 

Pw.  It. 


annstaUoB  tUtoe.    lUfalfled  Wdlaancn. 

Tbc  tissue  uppoura  to  consist  solely  of  cells  ami  vessels,  with  very 
tltiii  walls ;  the  whole  tissue  is  shrunken  by  the  alcohol,  so  that  we 
here  see  nothing  of  the  mucous  iuteroellulur  substance  which  is  al- 
wuys  present,  ei'cn  if  only  in  small  quantities,  in  lieallhy,  fresh  gniiiu- 
latiofu. 

We  sec  the  tissue  of  the  young  cicatrix  particularlv  well  in  the 
foUowiug  pre|mnitiuu  (Fig.  12),  which  was  taken  from  a  broad  cica- 
trix, following  granulation  and  suppunition,  in  the  buck  of  a  dog, 
fthout  four  or  6vc  weeks  after  the  injury. 
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"Oie  prep-inition  bus  been  treated  with  acetic  ncid,  to  sliow  the  «f- 
rang-onif-ni  uf  the  oonncftive-lissue  cells,  that  liave  fomiril  from  iho 
gninulutian  tisBuo ;  a  a  a  are  partly  oblitiirated,  partly  Btill  pemieahl« 
blood-vessels;  the  coimective-t issue  cells  nre  still  rclalively  large,  mo- 
culenl,and  distiiK-Oy  »piiulle-sliapcd,  still  tltc  intem-llulur  sulnliinoe  is 
riehly  develop-d. 

To  study  lite  siule  of  the  blood-vessels  in  the  wound,  we  muft 
make  injectii-itis;  this  is  quite  dilTicull,  and  quick  success  often  drpendi 
on  a  ludcy  chuuce. 
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UorlcoDttl  HCt1<ni  ihrawrli  tfat  tonm«  nf  sdAff.  near  the  nrAea,  mul»  «^<il>  a  hr<i*d  knii«. 

K»ni«J«<H:tlon  thmncti  thn  toiurnoiftcrlDlKtloiiKidhardailaf,  fftrtv--'  ■"  ' '--f  .rlbt 

ItVjnrjr.    Macutatnl  ?M0  ilUnKKen  ;  adof  nVtcoAQf— «  a.  liM«nD»dl»i  '    twrcn 

til«  «ilna  "r  Uii>  n'litiiril  (i.*i>i)>'L*llti>>  of  fltknKnUff-lookla^kdJtwIvs  l  itta*a- 

■aiMl  MfHMli.  TI)C*L-ciiut>  ba*  t»«*«<I  tlironTli  two  biTOn  of  Din*rlo  i.i.-— ->.  k-  <~li  »Uiw. 
1jiD|>1iV'  of  Ih«  (i-Kc?o  «ritli  illUiaiiim  In  1)i<ili  Uinli-rätif  Hit MOUDil:  oomumxittg tUmiptr 
tiaa  vt  Uh-  ltii>i>«  taiii  ihu  connocuv«  »uliBia'«» 

On  tliis  subject  we  bare  the  recent  works  uf  Wyteodzof  and 
7Awr«cA,  who«e  result«  in  the  main  agree  partly  with  one  another, 
partly  with  my  investigations  on  this  subjoct,  Wywodzo^,  who  op- 
crated  on  du,;«'  tongues,  pivca  a  scries  of  f^iHt^scn  tat  ions  of  the  con- 
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6amiiuitory  new  formation,  where  tha  primarjr  cellular  tissue  forms, 
the  lyrapb-vessels  are  nioj-tly  closed,  partly  by  ßbroiiB  coagulations, 
partl^i  l>y  now  ccH-formatinUM.  Tbosc  obKorvations  bavti  also  betni 
coufimed  quit«  recently  by  Möac/i^  of  Si.  Petersburg,  by  ezaniina- 
tioD«of  trauniatically  inflamed  testicles. 

[To  uuderslaud  thf  diffcrcuce  between  healing  by  fiwt  intention 
Hud  by  granulation  or  second  intention,  you  must  remember  that  in 
the  former  the  celhilar  cicatricial  tisünc  directly  caused  the  union  of 
the  edge«  of  the  wonnd,  and  subsequently  cbanpcs  to  connective 
tissue.  In  healing  of  a  wound  with  loss  of  substüncc  direct  uuton 
is  impowiblo  ;  the  cicatricial  tt.<u>uc  mn^t  tirst  replace  the  lost  sub- 
stance  and  till  up  the  »(pace  between  the  edges  of  the  wound.  Many 
text-books  s|H.'ak  of  healing  by  second  intention  simply  as  healing 
by  suppurutiuu  ;  iu  many  caf;cs  Ibis  name  does  not  apply  ;  it  may 
take  place  without  iuOammation  and  consequently  without  suppu- 
rattoUt  under  a  crust  formed  of  dried  primary  wcrctlon  from  the 
wound.  But,  even  when  inflammation  oc<-urfi,  it  docs  not  nccciraa- 
rily  result  in  suppuration.  In  mo^t  cat^cs,  however,  ibcrc  is  suppu- 
ntion  with  moderate  inänmmation,  rcaultiiig  iu  grauulation  titisue, 
with  such  an  escajie  of  white  blood-cells  that  many  of  them,  espe- 
rially  the  »uijcrficial  layer,  have  not  lime  to  organize  to  firm  tissue, 
but  mingle  with  the  secretion  of  the  wound  to  form  pus. 

The  wound  may  be  covered  with  a  cmst  of  blood  or  primary 
secretion  from  the  wound  ;  for  healing  to  occur  under  the  cruHt  the 
primary  secretion  must  bo  scanty  and  the  c<)niiitioi].H  favorable  for 
the  plasmatic  eircnlfttion,  so  that  to»  much  tissui;  »hall  not  die  on 
the  surface  of  the  wound  ;  moreover,  all  external  influences  causing 
active  inflammation  uiust  bo  excluded  so  that  fonnation  of  new 
rell»  may  not  exceed  a  certain  point.  If  the  cell-intlltralion  be  ltH> 
ai-tirc,  and  plasmatic  exudation  from  the  vessels  too  copious,  there 
will  be  suppuration  and  detaehmeut  of  the  cruät.J 
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LECTURE  Vin. 

OeoenJ  Soadlon  «ftcr  Injuiy. — Surgical  Vvrer. — Thsorio»  or  llis  Fever. — Proffiwni,»- 
Trentmont  ol*  aiiDjii«  Wovii<li  aimI  of  W<nuitiBdl'«r>au«. — Upea  TruUnant  of 
VodikU. 

GEim.HMEN :  You  now  know  (lie  eitcmol  and  intomal  minute 
processes  in  tlie  healing  of  wounds,  &o  far  as  it  ia  possible  to  follow 
them  with  our  prtsent  microscopes. 

Of  the  wowided }>erson  we  have  not  yet  ii|iukcii.  If  jrou  buvc  crit- 
ically exsiiÜDed  his  ccndltioa,  yuu  will  iiuvc  noticed  changes,  which 
nuiy  not  be  explained  by  ceU-koowlcdge  (mit  Zellen wcisheit),  and 
perhaps  not  at  alL 

Possibly  even  the  6ret  day  the  patient  may  hare  been  rastjen 
toward  evening;  he  may  have  felt  hot,  thirsty,  with  no  appetite,  some 
headache,  wakeful  at  night,  and  dull  the  next  mornings.  'Dteao  aub- 
joctive  symptoms  increase  till  the  evening  after  the  next  day.  If  we 
feel  the  pulse,  we  find  it  more  frequent  llian  nomial,  tlie  radial  artery 
is  tenser  and  fuller  than  before ;  the  skin  is  hot  and  dry ;  wc  fuid  tbo 
bodily  tempcrtouro  elevated ;  the  tongue  ia  ooated  and  readily  become« 
dry.  You  already  know  what  ails  the  patient — ho  has  fever.  Tea,  he 
has  fever;  but  what  is  fever?  whence  comes  it?  what  oonneotion  is 
there  between  the  difierent  rcmorkublc  subjective  and  objective  syni|>> 
tonu?  But  do  nut  ask  any  mure  questions,  for  I  ean  scarcely  answer 
Ükose  already  proposed. 

Uy  the  name  "fever"  we  designate  the  combination  of  symptoms 
which,  in  a  thousand  dilffntnt  shu|K>s,  almost  always  aocouipanics  in* 
Hammatory  diseases,  and  is  generally  apparently  due  to  them.  We 
know  its  duration  and  course  in  various  diseases ;  still,  its  nature  is  not 
fully  understood,  although  it  is  better  known  than  formerly. 

'Hie  difTerent  fever  symptoms  appear  with  very  variable  iatenaity. 
Two  of  these  symptoms  are  the  most  constant,  viz.,  the  increase  of 
pulse  and  bodily  teraperatore;  we  can  measure  both  of  Uiem,  the  first 
by  Douiitiug,  the  latter  by  the  thcnnometer.  The  frequency  of  the 
heart's  beat  dcpeuds  on  many  things,  especially  on  psychical  excite- 
ment of  all  sorts;  it  shows  alight  difTercnocs  iu  sitting,  lying,  standing. 
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many  tümgs  to  which  wc  must  attend,  if  we 
would  ftvuiii  error.  However,  we  may  avoid  theae  nüsioküs,  and  fur 
ccnturiea  the  frequency  of  the  puUo  hns  tiotMi  iist^I  as  a  messiire  of 
ferer.  Exaininauon  of  the  pulse  also  shows  otJicr  things  important  to 
be  known  :  tbu  amount  of  the  blood,  tensian  of  the  axteriea,  irregu- 
ity  of  the  hcart'beat^  eUx ;  uud  it  bhuuld  not  be  neglected  even  now 
t  we  liave  oÜ»er  modes  of  measurement  of  the  fevei.  This  other, 
and  in  snme  respects  ccrtiunly  better,  mode  of  measurin;!  the  amount 
and  duration  of  the  fever  is  determination  of  Ihc  Imdilv  leniperature 
with  esrefiilly-^repared  thermometers,  whose  scaler  are  divid«!,  accord* 
ing  to  CtlsiiU^  in  one  hundred  degrees,  und  each  degree  in  ten  parts. 
introduction  of  tliiä  mode  of  niea^uremeDt  into  practice  is  due  to 
bn  ßärettsprutigy  Traufx\  aud  Wtmderlich  ;  it  Ima  the  iidvautagio  of 
pnipliieally  presenting  the  measurements,  wliich  are  usually  made  at 
9  A.  K.  and  fi  p.  M.,  as  cun-es,  and  making  them  at  once  ea-üly  road. 

A  series  of  observations  of  fever  in  the  normal  ofmrse  of  wounds 
idtows  tJic  following  points:  traumntio  fever  oecasinnolly  begins  imme- 
diately after  uu  injury,  more  frequently  not  lill  the  second,  Uiird,  or 
(twirtb  day.     llie  highest  temperature  altaineil,  although  rarely,  is 
04.5°F.-105.5°;  as  a  rule  it  does  not  rise  mneh  almve  10Ä^-i03^ 
plo  traumatic  fever  does  not  usually  last  over  a  week ;  in  modt 
it  ouly  eonllnucs  fn>m  two  to  ßve  days ;  in  many  caotj^  it  is  en* 
\y  afaeent,  as  in  most  of  the  small  superficial  incised  wounds  of 
ich  wc  spoke  above,     'IVaumatio  fever  depends  entirely  on  the  stato 
the  wound  ;  it   i»  generally  of  a  remitting  ^^P^^i  tlic  decline  may 
e  place  mpidly  or  slowly. 

Fcvtn  these  obscn'atioiis  wo  should  uatuniUy  suppn'se  the  fever 
Id  be  the  higher  the  more  severe  the  injury.  If  the  iujury  be  too 
gnifioant^  there  is  either  no  fe^  er  or  the  increase  of  temperature  is  so 
;iit  and  ttvanescent  as  to  ese-ipe  mir  mode»  of  measurement.  It  has 
n  thought  that  a  scale  of  injuries  might  be  constructed,  according  to 
the  ibrer  would  lost  a  longer  or  shorter  time,  and  be  more  or 
in  proportion  to  llic  length  and  hreadlh  of  the  wound. 
oonclusioD  is  only  approximately  correct,  after  malting  very 
oonidcnble  limitations.  Si>me  pt-ntons  become  feverish  after  very 
il^hijurle«;  otiieis  do  not,  even  after  severe  one&  Tlie  rause  of  this 
illfmntx!  in  tho  occurrence  of  traumatic  fever  depends  partly  on 
«betfacr  the  wound  hculs  with  more  or  less  inflammutory  syniptoms, 
pirtly  00  uuknowD  iutluonccs.  Wc  cannot  avoid  the  supposition  tliat 
yxirclv  iixli^'idual  oircumatanees  have  some  influence :  we  see  that,  from 
ainÜar  injuries,  one  penvm  will  l>o  more  diepoeed  to  fever  than  an- 
o«ber 
Jiaton  going  on  to  examine  bow  the  state  of  tho  wound  is  related 
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to  Ute  gcaend  coDdition,  we  must  cxauiiue  Uio  Utter  a  litUe  more 
carefully.  Tlie  most  prominent  and  pbysiologieally  the  most  remark- 
able* s^inptom  of  the  forer  is  the  elcvaiJon  of  tlie  teni[x*raL(irc  of  tlie 
blood,  and  the  conApquent  increase  of  the  bodily  tempcratupe.  All 
the  modem  theories  of  fever  turn  on  Uie  explanation  of  this  symptom. 
There  Is  no  ground  fur  üupposing  that  in  fever  any  abüulutely  new 
element  must  be  added  to  the  requirements  acting  for  the  preservation 
of  s  oonstimt  temperature  in  the  body,  but  il  is  probable  thiit  the  fever 
temperature  is  caused  by  some  change  of  the  noniml  rcquiremeota  of 
temperature,  wliich  vary  readily  with  circumstances.  When  you  tfr 
member  that  men  and  animals  in  the  varied  temperatures  of  summer 
and  wint'tr,  iu  hot  and  culd  climates,  have  about  the  same  t4;m|>«nitun! 
of  tho  blood,  you  will  ace  that  the  conditions  of  produotiou  and  giving 
off*  of  heat  are  suscoptible  of  gre4it  modification,  and  that  within  these 
conditions  there  may  very  possibly  be  abnormities  of  the  resulting 
bodily  t<cmpcratinT.  It  is  evident  a  priori  that  an  incrc-n$c  of  hodity 
temperature  may  depend  either  on  diminution  of  the  amount  of  heat 
given  off,  the  production  remaining  the  same,  or  on  increased  prodniv 
tion,  the  loss  of  heat  remaining  the  same  (other  relations  of  these 
fai^tors  to  each  other  are  possible,  but  I  shall  i>ass  over  them,  to  avind 
confusing  you  on  this  difllcutt  question).  The  decision  of  this  csnIiiuU 
question  does  not  seem  po&itihle  at  pivxent;  it  would  bo  poASiUo  by 
dcteruiioing  and  comparing  the  quantity  of  hcnt  produced  in  fever 
and  in  normal  conditions,  by  the  so-called  calorimctrical  experinienta 
on  men  and  large  warm-blooded  animals ;  but  hitherto  thrro  have  beea 
great  diflicuUica  in  the  way  of  these  CJiperiments.  Xiffbermeister  and 
Leydtn  have  inventtyl  nK'lho<l«  of  calorimetry,  that  seem  to  me  cop- 
reot ;  hut  tho  methods  and  condu^ons  of  Liebermeigter  have  been 
energetically  combated  by  Senator.  Hence,  in  regard  to  the  above 
questions,  wc  »re  still,  to  ft  great  exlonl,  Uirown  on  probability  and 
hypothesis.  As  the  protluction  of  heat  dejiends  chiefly  on  oxidation 
of  the  constituents  of  tlie  body,  increase  of  the  latter  would  necessarily 
be  followed  by  increase  of  the  former  if  the  loss  of  boat  remained  the 
same  Now,  sinoe  tho  amount  of  urea  is  regarded  chiefly  as  the  result 
of  the  bunting  up  of  the  nitrogenous  bodies,  and  as  the  amount  of  urea 
excreted  in  fever  is  usually  increased,  and  the  weight  of  tlie  body 
rapidly  decreases,  as  appears  from  the  experiments  of  0.  Tf^Ä*r,  Li^>er>' 
meixtfTy  Schneider^  and  Leyden^  thin,  with  the  al>ove-men Honed  calori* 
metric  ex]>eriments,  is  considered  strong  proof  that  in  fever  the  coth 
sumption  is  greatly  increased,  and  that  consequently  more  WKnnth  is 
really  produced  than  in  tho  normal  sluto,  more  than  csn  be  disposed 
of  by  the  body  in  the  same  time.  Traub«  gives  another  view  of  the 
occurrence  of  fever-heat:  he  asserts  that  evcrv fever  becrins  with  oner 


t 


EL2VATI0X  OP  TEMPERATURE  IN   INFf.AMMATION. 


9; 


e  conUmcUon  of  Uie  cutaneous  vessels,  especially  of  (he  Rmallei 
'ries>  and  that  thus  the  gtviiig-  off  of  heat  to  the  air  is  dccn-used,  aod 
more  heat  collected  in  the  bod_j,  without  its  actually  producing  more. 
Although  ihia  hypritlifsia  is  advanced  by  its  AuthDr  with  wnndcrful 
ability  and  acuteness,  and  is  apparently  supported  by  tlie  work  of 
/or,  I,  with  most  ]>athologistft,  cannot  apree  with  it,  pfpFcially  as 
e  premisea,  the  contraction  of  the  cutaneous  resEels,  can  <>n1y  be  ac- 
owledged  in  the  cases  bcgiiiing  with  chill;  but  tliis  chill  ia  by  no 
oonstont  Symptom  iu  the  fever.     Hence,  in  what  follows,  we 
from  the  point  timt  in  fever  there  is  increasMl  production 
of  heat.     Then  arises  the  question,  How  doe«  inflammation  generally, 
I       and  Inumalic  inflammation  psrticulnrly,  effect  Ihe  tncrrsKe  uf  bodily 
I       tefnperatiut:?    Tliis  question  is  answered  in  vnrioxjs  ways: 
^^^      1.  At  the  jKiiiit  of  iuQaitinrntiuu,  us  s  result  of  the  lively  iiiterchaof;^ 
HBf  tissue,  heat  is  produced;  the  bluod  flowing  tlirougb  the  inllamcd 
I       part  w  warmed  more,  and  distributes  the  abnormal  amount  of  heat  here 
I      acquired,  to  the  whole  body,     Tliat  the  inflamed  pari  is  warmer  thau 
I      tliB  Don-iidlamed  is  readily  proved,  esp€>ei&lly  in  supertieial  parts,  as  in 
the  skin,  but  this  d<K>s  not  prcn'e  that  more  warmth  is  pnxluced  here 
than  is  usual,  but  is  prol»bly  simply  duo  to  the  cireulatiuu  of  more  blood 
I       dnougb  the  diluted  cnpUlaries ;  if  the  inflamed  part  be  not  warmer  than 
I       ike  blood  Bumng*  to  it,  it  is  not  probable  that  it  should  produce  heat. 
I       Ibe  investigations  on  this  point  arc  numerous  and  coutrudi'L-tury.    Tbo 
I       tberTDometrieal  measurements  of  0.  "Wther  and  Jluftchtttidt  hnve  given 
rarious  rewilts ;  usually  the  tomperaiure  in  the  wound  and  in  the  reo- 
tum  (which  has  about  the  warmth  of  arterial  bUxKl)  were  erjual;  occa* 
•ionaJly  the  former  was  higher  than  the  latter,  sometime«  thereverae» 
(he  diderence  was  never  great,  not  being  more  than  a  few  tenths  of  a 
degree  in  any  casa     Recently  0.  Webtr  has  hit  on  a  new  method  of 
D«asurement^  the  thormooleclrie:  by  his  %-er>' dilTjcult  investigation« 
die  question  seemed  to  be  derided  that  the  inflamed  part  is  always 
«snniT  Uuin  the  arterial  blood ;  indeed,  that  the  venous  blood  eoming 
EmD  the  seat  of  inflammation  in  warmer  than  theartpria)  li1(M)d  going  tc 
it.    Quite  recently  these  investigations  were  repeated  in  Königsberg 
\nB,Jacob40n^  Jf.  Hemhardt^  and  G,  Laitdien^  with  the  final  re 
lult  iif  showing  no  increase  of  warmth  in  the  inflamed  part.     From  th<? 
nMtradiflion  of  the  results  of  ohsen-ation  it  is  impossifile  to  form  a 
judgment  on  this  fioint     Nevertheless  it  seems  certain  that  in  the  iu- 
damed  pu^  there  is  not  enough  heat  produced  to  elevate  the  temper«- 
Inne  pf  nil  the  blood  in  the  body  several  degrees. 

3.  The  irritation  induced  by  the  inflammation  on  the  ner\'es  of  the 
afÜtmed  part  might  be  $u{^K>aed  ns  advandug  to  the  eeulres  of  the 
'■■Oinotor  (nutrient)  nerves ;  the  excitement  of  the  centres  of  these 
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Dcn'es  would  induce  increase  of  the  gcnural  chaiigo  of  Unme  and 
»cqueut  increase  of  the  produclioa  of  warmtb.  This  bypottiesi»,  which 
is  supported  by  »omc  fiu?ls,  such  as  the  great  difference  in  fcbrilo  irri- 
tability, and  which  I  formerly  maintained,  no  longer  appears  to  me 
tenable;  it  is  opposed  by  the  experimental  rcsoarchcs  of  Breuer  and 
Chrohak^  which  prove  that  fever  oocuired  even  when  all  the  nerves 
were  divided,  by  which  there  could  be  any  conduction  from  the  periph- 
eral injur)-  to  the  nerve-centres ;  the  recent  investigations  otJ^yilcn  tdao 
oppose  this  hypothecs,  since  they  ]>rove  that  there  is  no  constant  re- 
lation between  the  loss  of  nitrogenous  material,  or  conanniption,  and 
development  of  warmth. 

3.  Since,  from  the  nature  of  the  procesj«,  in  the  inflamed  part  some 
of  the  tissue  is  destroyed,  while  some  new  tissue  is  fonned,  it  is  not 
iinprolmblo  thiit  soiiio  of  the  products  of  this  destruction  enter  the 
blood,  partly  through  the  blood-vessels,  partly  tJiroiigh  the  lymph- 
vessels  ;  such  materia)  acts  as  a  ferment,  excites  diange  in  the  blood, 
as  a  ooosequcnce  of  which  the  entira  amount  of  blood  may  be  warmed. 
We  might  also  admit  a  more  complicated  mode  of  devclopnient  of 
warmth,  whieli,  by  including  the  nerrous  system,  might  in  some  re- 
spects be  more  serviceable  theoretically ;  the  blood  clianged  by  taking 
up  the  product  of  irritation  might  prove  irritant  to  the  centres  of  the 
Taso-motor  nerves,  and  thus  induce  increased  production  of  warmtli. 
The  decision  between  these  different  hypotheses  is  dilHcult ;  they  are 
all  about  equally  justifiable,  and  all  have  the  common  factor  of  poUi^ 
tion  of  the  blood  by  material  from  the  scat  of  mflammation  or  the 
wound,  which  is  recognized  as  having  an  effect  on  the  pruduciion 
of  heat ;  these  substances  must  have  the  effect  of  exciting  ferer 
{a  pt/ro(/enous  oction).  Tliis  was  to  be  proved.  It  has  been  proved 
by  experiments  of  0.  Wnber  and  myself,  which  I  can  notice  only 
briefly  here.  In  most  open  wounds,  especially  in  contused  wounds, 
shreds  of  tissue  are  tdwuys  dccompusod ;  in  many  idiopathic  iiiffam- 
mations,  the  circulation  is  arrested  at  different  points  in  the  inflaoKd 
tissue,  and  there  is  partial  decomposition  of  these  dead  portioos. 
Decomposing  tissue,  then,  was  an  object  to  be  examined  in  regard 
to  its  pyrogenous  action.  If  you  inject  filtered  infusions  of  this 
substance  into  th«  blood  of  animals,  they  havo  high  fevw,  and  not 
unfrequently  die  with  symptoms  of  debility,  of  somnolence,  with  coin- 
cident bliHHly  diaiTh<f!i.  Tlie  same  elTecl  is  indiurcd  by  fnwh  pus  in- 
jected into  the  blood ;  a  weaker  effect  follows  the  employment  of  juic« 
and  pus  serum  prer-atNl  out  of  the  inflamed  part,  but  the  socretioQ 
from  the  wound  taken  during  the  first  forty-eight  hours  is  cspeoially 
active.  Hence  the  pruduots  of  dccompo&iliut],  as  well  as  those  erf 
now  formation,  have  a  pyrogenous  action  in  the  blood.  These  prod- 
ucts are  uf  a  very  complicated  and  variable  nature  ;    somo  of  the 
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emicsl  substances  ia  tbcm  have  been  iDdepcndcQtly  tested  in  re- 
g»rd  to  tlieir  fever-exciiiuB  qualities:  we  may  indue«  fever  by  iuject* 
ing  leucin,  suljiburetted  hydrogen,  sulphides  of  aininnnium  and  car- 
n,  and  other  cht^mical  subfttancos  resulting  from  the  decomposition 
tissue,  or  even  by  injecting-  water  ;  dooomposin^  vegetable  matter 
bos  B  fever-excttin;;  effet't.  Hence  there  are  no  üpotMßu  fuver- 
exciting  rabstauces,  but  ihe  nuinbur  uf  pyro^tiou»  rautcriala  ia  iu- 
numerable. 

I  may  here  mention  that  the  bad-smcUin^  substances  developed 

by  the  dooontposition  of  tbc  tissues  are  prubabty  the  least  dangerous. 

I  intentionally'  distinguish  the  produotA  of  deoompo«llion  in  aoute 

^^lUlammations,  which  are  usually  odorless  at  first  (whose  activiLy  as 

^Hoi«otu  we  first  learned  by  experiment),  from  those  of  decomposing 

^^PmuI  bodies,  trhieh  generally  smell  bad  at  once,  although  their  pyro- 

P^Wicnu  action  is  eimilar.     If  a  wounded  patient  has  fever,  ii  i»  for 

me  a  proof  that  there  b  decomposition  going  on  in  his  -wound,  and 

^^^t  the  products  have  passed  into  the  blood,  whether  the  wound 

^MBieUv  or  not. 

^H>     After  the  pyrog^nous  cETcot  of  the  products  of  inflammation  and 

^Hfecttmposiiionhad  boon  absolutely  conlirmed,  it  remained  to  be  proved 

^Bnat  this  material  oould  be  taken  from  the  tissue  into  the  blood,  and 

to  be  shown  how  this  took  place.     For  this  purpose  it  was  injected 

into  the  subeutaneuiis  cellular  tissue,  where  it  spread  around  in  the 

mesb«»  of  the  tissue ;  the  effect,  as  to  fever,  was  the  same  as  when  the 

■^^■ion  was  made  directly  into  the  blood;  hence  the  pyrogcnous 

^^^^Hbl  is  absorbed  from  the  cellular  tissue.     Here  there  is  snothiT 

observation  to  be  made :  after  a  time,  at  the  point  where  decomposing 

id  (ir  fresh  pus  has  been  injected,  there  is  severe  and  not  unfreqiiently 

idly  progressivo  inflamnmtian.     For  instnncA,  I  injerted  half  an 

-o£  docomposiog  fluid  into  the  tUig-h  of  a  horse  ;  in  twenty-four 

-the  vfaoleleg  was  swollen,  hot,  and  painful,  and  the  animal  very 

fcTcrisb.     I  did  the  same  thing  with  the  same  result,  with  fresh  (not 

ilecomjKJstn^')  abscess  pus,  in  adng-.    This  act  ion  of  pus  and  putrefy- 

ug  matter  in  exciting  local  inlhim-naiiun  I  call  phlogogenem.     All 

n^rogenous  substanoea  are  not  at  the  same  time  phlogo^nous;  some 

■rt  more  so  than  others,  and,  espocially  in  the  putrefying  (Iiiids,  it 

mien  a  great  deal  of  difference  whether  the  poisonous  power,  whiob 

trtdnnut  latow  aet'urat;'!'^,  is  present  in  greater  or  less  quantities. 

Il  is  not  certainly  det(?rmined  wliet}ier  the  pvrop^nous  materials 

tsMt  t!i«  blood  through  the  lymph  or  bluod-vesselB;  they  may  vary  in 

tliitrnpect.     Sjme  points  are  in  fiivor  of  the  reabsorption  taking 

ftlior  chiefly  through  the  lymphatics. 

Tlbero  is  still  something  to  bo  said  about  the  cowbc  of  the  fever 
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arliticially  induced  in  naimala.  Tbo  ferer  begins  very  soon,  oft«D 
Aven  in  an  hour  after  the  injeotion ;  afu^r  two  hours  thera  is  alwsja 
considerable  elevation  of  ttMupcratitn> :  for  instance,  in  a  dog  whtute 
ttiinperaturH  in  tlienx^Luin  was  103^  F.,  two  liount  ufttirau  injcotiuii  of 
pus  it  may  bo  105'^,  and  fuur  hours  aflur  the  iujeclJuu  107^  II  is  im> 
■ualerial  whether  ihc  sub^üince  be  injeutcd  directly  into  the  blood  or 
into  the  cellular  tissue.  The  fever  nia,v  reiiiiiin  at  its  hoight  from  one 
to  twelve  hours,  or  oven  longer.  The  defyrveseence  may  be  «ither 
gradually  or  by  crisis.  If  we  make  new  injoctions,  the  fever  increases 
aj^in  ;  by  repeated  injections  of  putrefying  material  we  may  kill  the 
largvsl  animal  in  a  fuwduys.  Whether  an  aiiimiil  i<hull  die  from  a 
aiiiglo  experiment,  depeuds  ou  the  aniuuni  and  jHji<^nuua  ijualilies  of 
the  injeeted  material  in  relation  to  the  si2e  of  the  auimaL  A  medium* 
sized  dog^after  the  injocttion  of  a  scruple  of  filtered  decomposing  fluid, 
may  he  feverish  for  a  few  liours  and  b<!  perfeotlr  well  after  twelve 
hours.  IJence  the  poison  may  be  eliminated  by  the  rhange  of  tissuo, 
and  the  disturbances  induced  by  Its  presence  in  the  blood  may  again 
subside. 

I  will  now  terminate  these  obs.°rv'ati<)ns,  and  onlv  hope  I  may  have 
made  this  iniportunt  subject,  to  which  we  sliull  frequently  return, 
oumproheosible  to  you.  I  feel  convinced  that  traumatic  fever,  like 
any  inflammatory  fever,  essenlially  depends  on  a  poisoned  state  of 
the  blood,  and  ni.-iy  ho  induced  by  Tarious  materiiUs  passing  from  the 
scat  of  inflanunulion  into  tho  blood.  In  the  accidental  traumatio 
diseases  we  shall  again  take  up  this  question. 

Now  a  few  words  about  the  prognosis  and  treatment  of  suppurut- 
ihg  wounds. 

The  pr<^no9is  of  simple  incised  wounds  of  the  soft  parts  depends 
chiefly  on  the  physiological  importance  of  the  wounded  part,  both  as 
regards  its  importance  in  the  bcMly  and  as  regard»  the  disturbance  of 
function  in  the  part  itself.  You  will  readily  understand  that  injuries 
of  the  medulla  oblongata,  of  the  heart,  and  rif  lirge  arterial  trunks 
lying  deep  in  the  eavities  of  the  body,  should  be  absolutely  fatal. 
Injuries  of  the  brain  heal  rarely;  1-he  same  is  true  of  injuries  of  tl»e 
spinal  medulla — they  almost  always  induce  extensive  paral}'si8  and 
prove  fatal  by  various  secondary  diseases.  Injuries  of  large  nervous 
trunks  result  in  pandrsis  of  the  part  of  the  body  lying  below  the  seat 
of  injury.  Openings  into  tho  oaviltes  of  tlio  body  are  always  very 
•erious  wounds;  should  they  be  accompanied  by  injury  of  the  lung, 
intestines,  liver,  spleen,  kidney,  or  bladder,  the  dimgor  increaaos ; 
many  of  these  injuries  are  absolutely  fatal.  Ojicning  of  the  Urge 
joints  is  nino  an  injury  which  not  only  often  impairs  tlic  function  of 
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the  joints  but  is  often  iJan«;erous  to  life  &otn  its  seoondary  eflect». 
External  circumstancpa,  thi.*  constitution  and  temperament  of  tho  pa- 
tient, have  also  a  certain  influence  on  the  course  of  cure.  Another 
aoaroe  of  danger  is  the  accessory  diseases  which  subsequently  arise, 
and  of  vhich  unfortunately  there  are  many  ;  of  tliese  we  shall  here- 
after speak  in  a  separate  chapter.  You  must  fur  the  time  beinff  con- 
tent  jouraeJTes  with  these  indications,  whose  further  eluoidution 
forms  a  very  considerahle  part  of  clinical  surjfery. 

We  may  give  the  treatount  of  simple  incised  wounds  verj'  briefly. 

We  have  already  spoken  of  the  uniting  of  wcimds  without  lose  of 
aubslaoce,  and  the  proper  time  for  removing  the  sutures,  nuf\  that  is 
about  all  that  wo  can  regard  as  directly  affecting  the  proceasof  henl- 
ing.  Still,  as  iu  all  rational  therapeutics,  here  it  is  most  important: 
1.  To  prevent  injurious  influeuces  that  may  interfere  with  the  nor- 
mal course  ;  %.  Carefully  to  wuteh  the  occurrence  of  deviations  from 
the  normal,  and  to  combat  them  at  the  right  time,  if  possible. 

If  wCf  first  of  all,  liinit  ourselvea  to  local  treatment,  we  have  no 
remedy  for  decidedly  shortening  ihc  process  of  healing  by  firet  iuten- 
ttoa  or  by  suppuration,  suy  to  half  its  time  or  less.  Nevertheless, 
most  wounds  require  certain  care,  Although  innumeruble  slight  wounds 
heal  without  being  seen  by  a  surgeon.  The  first  requiremf-tit  for 
normal  healing  is  absolute  rest  of  the  injured  part,  eFpectaily  if  the 
wound  has  extended  through  the  skin  into  the  musolea.  Hence,  in 
wounds  at  all  deep,  it  is  very  necessary  that  tbe  patient  should  not 
only  keep  bis  chamber,  but  that  he  should  remain  iu  bed  for  a  time, 
as  it  is  evident  that  the  movement  of  injured  parts,  especially  of  in- 
jured ma8ulo5,  must  interfere  with  the  process  of  healing.  The  sec- 
ond im|x>rtant  point  is  cleanliness  of  the  wound  aud  its  vicinity. 
Formerly  it  wa«  always  considered  necessary  to  cover  the  wound,  and 
to  apply  dressings  in  all  cases.  Of  late  1  have  grown  doubtful  if  this 
bo  indcwd  necessary ;  indeed,  I  would  go  so  far  as  to  assort  that  in 
naoj  cases  it  is  well  not  U)  apply  any  dressings.  In  wounds  that 
biiTe  been  sewed  up,  it  has  oft^fn  b<!en  observed  that  it  does  no  harm 
to  leavo  them  uncovered.  If  we  wish  to  oorer  Kutunnl  woundr,  on 
acconnf  of  pain,  re*lnes5,  and  swelling,  or  heeause  they  are  in  a  part 
of  the  boflv  upon  wliirh  tiie  patient  must  lie,  we  may  apply  various 
kinda  of  dreaMiig  ;  we  mav  smear  the  edges  of  tho  %vuund  with  pure, 
fine  nil,  brst  with  almond-oil,  and  lay  on  a  fukl  of  linen  dip[>ed  in  oil, 
which  shoald  be  ctianged  daily,  till  the  sutures  are  removed  ;  or  cUe 
we  may  applv  a  linen  compress  tl>ree  or  four  layers  thick,  und  the 
üze  of  the  wound,  wet  with  water,  and  cover  it  with  oil-Hilii,  gutta- 
percha shuetinir,  or  parchment-paper,  and  make  a  few  loose  tunu 
»  bandage  over  it. 
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Fur  some  iuno  past  I  have  used  as  tlie  immediate  otyvenng  of 
recciU  wounds  merely  h  moistened  titin  sheet  or  giitta-peroha,  over 
this  a  moist  compress  ;  and  to  prevent  the  latter  from  drj'iog-,  I 
cover  it  with  some  waterproof  stuff,  such  as  glazed  paper,  gutta- 
percha, OP  oiled  silk,  and  then  corer  with  plenty  of  dry  wadding  (de- 
prived of  fat  and  niiido  btbulnus  by  cooking  in  lye).  This  dreffsing 
may  Ito  removed  without  wetting  or  giving  pain  ;  it  is  to  be  retained 
in  place  by  a  bandage  or  adhesive  plaster.  For  Dioisteoing  the 
compresacs  and  the  sheet  of  j^uttK-percha,  which  lies  directly  on  the 
wound,  we  generally  employ  hqiiids  which  urrest  the  d^oomposition 
of  the  secretion  from  the  wound  and  prevent  its  emolling  badly,  that 
is,  which  are  antiseptics  and  deodorant^  and  at  the  same  time  may- 
destroy  any  infeciion«  matters  clinging  to  the  dressings.  In  mj 
clinic,  for  this  pnrposn  we  employ  saturated  solution  of  chloride  of 
lime,  aqua  plumbi,  aotutions  of  carbolic  acid,  carbolate  of  soda,  and 
sulphate  of  soda  (10  per  ci^nt.).  T  have  nitt  noticed  any  decided 
diETerence  in  their  effect,  and  on  the  score  of  economy  use  Solution 
of  chloride  of  lime  for  ordinary  dreasiiitr-». 

The  frequency  with  which  the  dressings  of  a  simple  wound  should 
be  renewed  depends  on  the  amount  of  secretion.  Ay  a  jreneral  rule, 
during  the  first  four  days  the  dressing  above  described  should  I>o 
removed  at  L-ast  twice  d:tily  ;  if  during  the  Rrst  and  second  days 
the  secretion  escapes  in  a  few  hours,  the  dressing  should  be  ohangtMl 
at  once.  In  d  ling  this  we  no  longer  need  to  use  a  svringe,  and  to 
cirefullv  work  off  the  charpie  from  the  wound,  while  the  patient 
auders  tortures;  should  it  ever  bo  necessary  to  inject  Gstulons 
wounds,  of  which  we  shall  hereafter  speak,  we  may  use  either  a  aim- 
pie  syringe  or  an  Etmnrch''»  douche,  which  consists  of  a  cylindrical 
vessel  'Ifi  centimetres  high  and  \'Z  in  diameter,  with  a  short  tube  In- 
serted at  its  bottom,  on  to  which  a  rubber  tube  with  a  nozzle  \» 
applied;  when  this  vessel  is  held  up  by  an  attendant,  it  acts  as  a 
syringe.  It  is  generally  enough  to  wipe  off  the  wound  with  n  litth? 
wadiUng  when  changing  the  dressinjj,  and  it  is  not  nrceasnry  to 
remove  every  trace  of  pus. 

In  many  coses  this  dressing  may  be  continued  for  weeks,  hciny 
after  a  time  applied  only  once  daily,  and  then  cvcrv  two  or  three 
days;  cioiitrijuttion  goes  on  and  the  wound  heals  without  doing  any 
thing  more. 

Neverlholess,  independent  of  rerf  nin  diseases  of  the  grannlationa, 
of  which  we  shall  speak  more  particularly  hereafter,  ll  frequentlv 
happens  thnt  under  a  continuance  of  the  same  treatment  the  hcsl- 
ing  is  arrested  ;  for  days  the  process  of  cicatrization  does  not  ad- 
Vance,  and   the  granulating  surface   assumes  a  flabby  appearance. 
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Under  such  circiimstanoes  it  ia  advisable  to  change  the  dressinf^,  to 
irritate  the  gninulatio^  surface  by  new  remedies.  These  temporary 
arrests  of  improvement  occur  in  almost  every  large  wound.  Under 
Bucb  circumstances  you  may  order  fomentatiuns  of  wann  camomile- 
tea  ;  sevfrul  coinpressea  muy  be  dipped  in  the  wann  tea,  wrung  out, 
and  from  time  to  time  applied  fresh  to  the  wounil ;  or  you  muy  pre- 
scribe lotions  of  lead-water.  You  may  also  paint  the  wound  from  time 
to  time  with  a  solution  of  nitrate  of  siJver  (two  to  uvn  grains  to  the 
ounce  of  water).  If  the  woiind-yurface  be  no  longer  large,  you  may 
finally  make  use  of  salves ;  these  should  be  spread  thinly  over  chur]Me 
or  linen  ;  the  most  suitable  are  the  basilicun-uiutment  (i-ompuund 
RfSiQ  cerate,  consisting  of  oil,  wax,  resin,  suet,  and  turpentine)  and 
a  salve  of  nitrate  of  silver  (one  grain  to  a  rJrachm  of  any  salve,  with 
the  addition  of  I'enivian  balsam).  If  the  cicatrization  be  already  far 
advanced)  we  may  employ  zino-salve  (zino.  oxide  3  j,  «ng.  aq.  rosre 
§  j),  or  let  the  dry  rharpie  adhere,  and  have  the  last  portion  of  the 
wound  heiil  muk-v  ilio  scab. 

A  very  peciiliar  and  occasionally  a  very  efficient  method  of  hast- 
ening ctcaiiization  of  gianulating  wounds  lias  been  introduced  by 
Rtrerdin.  He  found  that  a  small  portion  of  cutis  Laken  from  the 
surface  of  the  boJy  with  concjivo  scissors,  and  fastened  with  the  raw 
surface  on  the  granulations  by  means  of  adhesive  plasters,  not  only 
becomes  adherent,  but  the  transplanted  epidermis  begins  to  grow 
and  forms  the  ceutre  of  a  so-called  cicatricial  island,  wlicnc'c  tlie  skin- 
ning over  of  the  M'ouud  advam;os  just  as  it  does  fiviii  the  margins. 
In  the  clinic  we  have  often  resorted  to  this  artiBcial  skinning  over 
of  wounds  with  epidermis,  and  rarely  ineffectually.  The  effect  is 
perceived  when  we  remove  the  plaster  on  the  third  day  and  Find  a 
red  anreola  around  the  tnmsplanted  piece  ;  this  graditallr  growB,and 
on  the  sixth  or  eighth  day  ia  followed  by  a  bliiisli-whitc  border,  just 
as  in  cicatrizutitm  at  the  edges  of  the  wound.  I  do  not  underestimate 
the  practical  value  of  this  prticeeding,  but  it  is  even  more  interesting 
to  me  from  the  addition  it  fonrs  to  our  knowledge  of  natural  history. 
Hero  vre  have  the  most  striking  proof  not  onlv  of  the  independence 
of  celMife  in  the  tissues  of  man,  but  still  more  of  the  readily-excited 
Ibrmntice  power  of  the  cpilhelium,  which  is  here  aroused  by  a  cliange 
of  the  nutrient  material,  while  the  portion  of  the  papillary  layer  of 
the  eotis  transplanted  nt  the  same  time  docs  not  grow, 

77liVr*rA,  Minntch,  and  Mhnel  have  made  observations  showing 
that,  eight  hours  or  perhaps  longer  after  death,  opiilermis  may  be 
snccesitfnlly  transplanted.  The  finer  details  of  the  histological 
changes  in  those  transplantations  have  been  carefully  studied  by 
Revträirt,  and  still  more  ao  by  AmdbiU^     Cxerny  has  shown  that 
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muoons  membrane  from  the  mouth  (with  flat  epithelium)  and  from 
the  nose  (with  cylindrical  ciliated  epithelium)  may  bo  succesafulljr 
gfraittid  on  wounds.  [Is  this,  perhaps,  one  cause  for  animals  ticking 
üieir  wuuuda  ?J  The  epiiludiutn  uf  these  membranes  preser^'ea  iL4 
character  but  it  nUort  time,  then  it  is  transformed  into  epidermis. 

[March  G,  1871,  Dr.  Ji.  Mincarä  presented,  at  the  meeting  of  the 
New  York  County  Medical  Society,  a  case  in  which,  after  skin-gnf  ting, 
cicatrization  had  prugressed  fur  a  time,  then  seemed  to  be  urrestcd ; 
whereupgn  ho  grafted  small  portions  of  the  biceps  muscle  and  thus 
induced  a  continuance  of  the  oicatrizatiou.  The  questton  was  raised 
whether  the  renewed  activity  was  not  due  to  the  |>revious  flA-/«-graft- 
tug.  Dr.  tStein  stjited  that  he  had  aroused  these  old  ulcers  by  sprin- 
kling epidermis  scales  orcr  their  surfaoc.] 

[It  is  not  yet  delennined  which  of  the  constitaents  of  the  pri- 
mary wound  »ecrelitms  have  mn«t  pyrogenou«  action.  We  know 
that  an  iujet-rtion  of  ieitein  may  induce  fever  without  exciting  local 
ftymptoms,  and  it  is  known  that  leucin  is  contained  in  the  lymph. 
It  would  seem  that  reabcM^rption  of  extravuated  blood  and  lymph, 
even  from  aubcutaucous  wounds  where  there  ha-t  been  no  decompo- 
sition, m:iy  cause  ferer  ;  as  wc  sometimes  see  in  simple  fracturce, 
where  a  few  hours  after  ifae  injury  there  is  marked  elevatioo  of 
temperature  without  any  »ttgn  of  inflammation.  On  the  other  hind, 
a  compound  frarture  may  run  its  course  without  fever,  if  the  secre- 
tions from  the  wound  escape  readily.  Hence  wc  sec,  it  is  not  the 
extent  or  severity  of  the  wound  that  induces  fever  a  few  hoars  after 
the  injury.  Clinical  observation  seems  to  teach  that  reabsorption 
of  undecompused  primary  secretion  may  often  induce  considerable 
rise  of  temperature,  hut  generally  has  little  such  effect.  If  we  have 
a  wound  with  loss  of  substance  covered  by  a  crust  of  dried  secre- 
tion, and  inflammation  appears  around  it,  secretion  collects  under 
the  cru^t,  raitteH  it  up,  and  exposes  the  graiiulalinju;  surface  ;  if  the 
secretion  be  reabsorbed  the  temperature  will  rit^c  in  proportion  to 
iho  amount  of  pyrogenous  substance  taken  into  the  circulation. 
Observation  shows  that  decomposition  depends  on  the  presence  of 
microscopic  organisiras,  which  act  as  fermenUi,  and  by  multiplying 
excite  decomposition.  For  their  increase  proper  nourishment,  moist- 
ure, and  heat  are  requisite,  and,  above  all,  the  presence  of  a  germ 
brought  in  contact  with  the  part  by  the  air  or  otherwise.  The  air 
is  the  ttsual  hearer  of  these  germs ;  they  may  be  filtered  from  it  hj 
cotton,  or  destroyc<l  by  heating  to  the  boiling-point  of  water. 

In  cleansing  a  wound  you  wish  to  get  rid  of  everything  that 
may  disturb  its  normal  course  ;  of  course  you  remove  all  foreign 
bodies  and  coagula  of  blood,  both  because  they  may  prevent  anion 
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by  6rst  intentiün,  aod  may,  from  contact  with  atnios]>bcrtc  germs, 
be  infected  ;  at  tbu  same  tirao  you  wash  off  the  primary  wound 
Mcrctioii,  as  its  absorption  may  induce  fever  and  intiammalion. 
Then  you  try  to  prevent  the  entrance  of  anything  that  may  excite 
decomposition,  by  disinfecting  Trith  some  fluid,  such  as  a  two-per- 
cent, solution  of  cai'boUc  acid,  which  contains  no  ferment ;  then 
keep  the  parts  at  rest. 

Ad  the  undecomposod  secretion  from  the  wonnd  has  only  a  tem- 
porary effect,  the  chief  aim  of  mwiem  surgery  i»  to  prevent  decom- 
poiition  in  the  wound,  and  as  these  decomposing  masses  arc  calle<l 
aejjtic  matters  the  treatment  used  to  prevent  them  is  culled  anti- 
uptie.  Animal  aubstancca  are  more  readily  preserved  from  dceom- 
poBitioo  the  more  freely  they  are  eJt|K>sed  to  air ;  heneo  wounds 
were  left  wide  open,  so  the  dead  tissue  might  dry  up  and  not  de- 
compose;  this  is  the  o|>en  trc:ttiucnt  of  wounds.  Healing  by  this 
method  would  bo  «lower  than  under  an  antiseptic  dressing. 

Pasteur  baa  found  forma  of  vegetation  that  exist  without  oxy- 
gen and  are  even  killed  by  it ;  to  them  be  ascribi's  great  activity, 
and  claims  that  tbey  arc  the  sole  cause  of  septicinmia.  This  ques- 
tion has  not  yet  been  fully  investigated  by  others. 

ExperimcntH  soem  to  prove  that  the  sprny,  with  two  to  five  per 
cent,  of  carbolic  acid,  in  LUtet-'a  dressing,  is  unnecessary  and  often 
injuriou«.  It  doe»  not  prevent  the  entrance  of  genns  ;  in  fact,  may 
even  carry  them  into  the  wound.  Living  miproeocrj  have  been 
found  in  pus  from  acute  abscesses,  and  In  an  acute  intbinimation  of 
the  metliilla  of  bones,  hereafter  to  be  described,  decomposition 
within  the  hone  occnrs  early.  Infection  from  within  could  hardly 
be  oombatted  by  Listerism.  The  sympioma  of  poisoning  by  car- 
bi^lic  acid  are  those  of  collapse,  fall  of  teraper^iturc,  vomit  ini;, 
blootly  diarrhtfa,  green  urine,  etc.;  the  latter  syniplum  occa^'ionally 
occurs  without  others ;  the  antidote  is  sulphate  of  soda  given  in- 
ternally :  it  probably  combines  with  the  carl»olio  acid. 

l)k*-!üt,  n  French  physician,  who  publlslier]  a  large  book  on  pho- 
nic acid,  in  I'aris,  1Ö05,  claims  that  most  of  the  evil  effecl,-«  of  car- 
hulic  acid  are  due  to  impurities,  the  presence  of  cresyltc  acid,  etc. 
Ue  gives  phenic  acid  alone,  or  combined  with  imlini».  solphnr.  or 
ammonia,  in  a  great  variety  of  diseases,  und  m, 

and  hypoilerraically. 

Volkmann  applies  the  antlseptio  drettstn 
is  rarefully  waKbod  with  a  two-[«*r-cenU  D 
dnioage-tubes  applied   through  it,  suta 
•trip  of  gutt.'t-percha  tissue  applied  over 
carboUxed  gauze  as  large  as  a  bnndkerol 
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arouQil  the  wound  so  aa  to  make  regular  proaHurv,  and  kept  in  plac« 
by  ßnogly  aitplii-d  bandages  of  carbolized  gauze  ;  this  is  i:overed  by 
a  large  ptoco  of  gutta-|K>n-lia  tiMHu»  and  ligblly  baiidugud.  Tbu 
bandage  ia  to  be  reiiiovud  if  tbc*  Hocrotioii  comes  ibrougb,  or  special 
Symptoms  sui'b  as  (min,  fever,  etc.,  develop.  If  there  Is  fever,  in- 
quire about  the  bowul«  ;  constipation  may  iuduce  a  rise. 

Dr.  Starch:,  in  the  C/uinti  Annaitn  of  Berlin,  1882,  in  an 
article  on  permanent  antiseptic  irrigation,  recommonda  a  foar-pcr- 
cent,  solution  of  b(iracie  acid  with  0.1  per  cent,  thymol.  He  has 
abandoned  ÄMn^f/-'«  solution,  saying  "  it  forms  sediments  and  con- 
orenients  tn  the  sinuositie«  of  the  wound,  and  thus  binders  esoapn 
of  the  pus.''  Utarr/k-e  think»  the  wash  eliould  bo  rather  warm  j  he 
eomraenced  with  low  tompcratiires,  but,  as  detachment  of  Decrond 
parts  began,  nse<1  iho  wash  warmer,  and  found  it  better  borue.] 

Stmnifl,  who  in  his  l.i.st  work  on  fever  in  general  agrees  in  the 
etiology  given  in  this  chapter,  and  refers  the  increased  tcui|ieraturc 
to  increased  irritation  of  those  nerve-centres  which  cauüe  production 
of  warmth,  denies  the  exisicitec  of  a  pyrogeuous  ])uisou,  and  brings 
up  some  strong  points  agüitist  it ;  be  ihinks  that  the  blood-ebange 
which  is  the  final  esseut'e  of  fever  is  always  the  same,  in  spite  of 
the  variety  of  forms  under  which  it  appears.  To  prevent  the  in- 
troduction and  removal  of  blood  and  water,  etc.,  from  being  re- 
ganled  34  pyrogenoua  actions  in  the  broad  scu^e,  he  euppo^e«  a 
similar  docomposin^  tendency  of  the  blood  to  exist  between  the 
products  of  inflammation,  the  above-mentioned  and  other  influence«, 
and  the  nervous  centre  which  is  to  be  expil*Hl  ;  and  ibis  is  termeil 
the  true  fin:il  pyro^nous  factor,  the  essential  element  of  fever. 

Regarding  constitutional  treatment,  we  can  accomplish  scarcely 
anything  with  internal  remedies  in  preventing  or  cutting  short  the 
subsequent  fever.  Still,  certain  dietetic  niles  are  necessary.  After 
the  injury  the  patient  should  not  ovcrloail  bis  slumacb.  but,  as  lung 
as  bo  has  fever,  must  live  on  low  diet  This  he  usually  does  spon- 
taneously, as  fever  patients  rarely  have  any  appetite  ;  but,  even  after 
subsidence  of  the  fever,  the  patient  should  not  live  too  high,  bnt 
only  eat  as  mneh  na  he  can  digest  while  lying  in  berl  or  confined  to 
his  ebamber,  where  he  ha»  no  eien^isc  If  the  fever  be  high,  and 
the  patient  desires  some  change  of  drink  from  cold  water,  you  may 
onlcr  acid  drinks,  as  lemonade  or  some  medicinal  eutwtance  dis- 
solved in  water,  oatmeal  gruel,  barley-water,  etc.  \Ve  may  give  the 
tasteof  the  patient  full  play ;  but  it  is  well  for  you  to  attend  to  snob 
things  yourself.  The  physii-ian  should  know  as  much  about  tbo 
cellar  and  kitchen  as  about  the  apolbeeary-shop,  and  it  is  even  well 
for  him  to  have  the  reputation  of  being  a  gourmand. 
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LECTURE    IX. 

CombiB»liooofne*IiiiKby  KirstMniSocondloWntioD.— rnionorflmnuUtionSurf«»«. 
— H««lin^imdiiriidu»ü.— Urdtiulttliod  üuidiuc«.— The  Cicutrii  in  variou*  Ti*j*u»»; 
Id  MiuoU  ;  in  N«vc ;  ils  knolil,/  Prolif«mii<m ;  iu  Veewjl..— Organ «alioo  of  Uta 
TlLTDOibu. — Arterial  oollaural  t'irouI*tiuD. 

ToDAT  1  liavo  first  simply  to  add  a  few  wonls  about  ccrUin  de- 
viations from  the  ordinary  cr>urse  of  healinjr,  wiiiili  occur  so  fre- 
quently tüat  Ibey  must  very  ofteu  ho  counted  as  itonnal;  at  all 
event»,  as  very  frequent. 

It  is  not  at  all  unfretjuent  for  tbe  two  forme  of  liealing  above  de- 
scribed, by  lint  and  secoud  iiitontiun,  to  combine  in  tlie  same  wound. 
For  iuiUuce,  you  unite  a  wound  compk-lely,  and  may  nctmptimes  ol> 
eer\e  that  al  Bom«  places  there  is  heidiu^r  by  tbe  first  intention,  while 
at  others,  after  removal  of  the  sutures,  the  wouud  gapes,  and  subse- 
quently hftds  by  suppuration. 

But  it  is  much  more  common  for  a  Inrpe  aud  deep  wound  to  heal 
superficially,  aud  to  suppurate  for  some  time  from  lie  diMiper  part. 
If  the  entire  surface  of  the  wound  l>e  heallhy,  the  cause  of  the  in- 
complete hpalin«:^  is  either  that  it  was  imperfeotly  coapted  at  the 
first  dreaaing,  or  that  blood  and  exudation  csca|^  between  the 
edgtu,  which  not  only  do  not  coag-ulate  firmly  enough  to  keep  up 
the  adhesion,  but  can  t>vcu  decouijioäe  and  set  up  an  inflammation 
which  may  spreid  rapidly  aud  causo  severe  general  tiistnrbuiices. 
Tbese  important  results  of  such  wounds  compi.;!  uh  specially  to  study 
their  nicchauical  conditions  and  chemical  changes  ;  fi-um  tbe  first 
they  are  more  or  less  «>mpIeteyw(M/oTM  xeoumh. 

It  may  be  readily  seen  that  where  the  skin  has  been  divided,  as 
for  tbe  removid  of  n  deeply-situated  tumor  or  a  portion  of  di!>eaited 
bone,  a  rarjtr  is  left  if  tbe  skin  is  sewed  up,  which  will  remain  filled 
with  air  and  blond,  wnlpss  thf»  blreding  has  bei'n  completely  arrested, 
the  wound  well  elfiansed,  and  its  edges  brought  well  in  ooutaot.  lu 
case«  where  different  tissues  are  wounded,  and  coutraot  unequally, 
as  in  R  wntmd  going  down  to  the  bone,  the  surfaces  would  l>e  very 
nnovpn  and  not  b»*  aocurfttely  apposed  if  the  ed^rs  of  the  sLin  were 
«imply  anitod.  Experience  teaches  that  in  such  cases  liirge  wounded 
snrfaees,  eren  if  loosely  approximated,  may  be  readily  scparatud  by 
■econdarr  bremorrhapies  or  fiuid  exudations,  which  often  detximpose 
while  the  skin  above  them  is  completely  united.  TIipu  the  parts 
around  the  wound  awell  and  become  painful,,  and  high  fever  couiei 
on.  I  will  not  here  describe  those  dangerous  states,  scjjtie  pbleg> 
aOD  and  blood- poisoning,  which  may  arise,  but  merely  say  that  we 
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may  often  prcvrnt  the  development  of  Uiesc  prooessea  by  early  ev«^' 
Luition  of  the  decomposing  matter.  It  is  not  the  ineTo  preaeace  of 
blood  between  tlie  tissues  that  causes  thesf!  affections,  for  that  often 
occurs  in  acrerc  contusiana  without  wounijs  and  induees  no  bad  ro- 
aullft ;  it  is  the  decompoaition  of  the  blood,  and  tho  peculiarly  phlogtv 
gonous  anil  pyrogonous  properties  of  the  first  exitdation,  whit 
cause  tlic  danger.  Henre,  in  treating  thi^se  wounds,  we  mu&t  taU 
care,  6rsr,  to  prevent  collection  of  blood  and  secretion  in  the  wnundj 
and  secondly,  in  cose  this  has  not  succeeded,  to  prevent  decotn 
tion  of  the?4c  fluids,  so  thut  they  may  n-st  quietly  until  absorbed, 
they  would  if  the  fUiii  had  not  bci^u  iiijun-d. 

Of  courte,  if  there  be  no  blood  or  secreliou  in  the  wound,  ihcy 
coinnot  decompose  ;  hence  it  is  most  important  to  prevent  tiieir  ooU 
leolion.  This  woiih!  be  most  simply  prevf-ntod  bv  ni>t  eln*ing  up 
deep  wounds,  but  ftlling  them  with  churpto,  w<id<ling,  or  similar  bib- 
ulous material,  after  carefully  arresting  the  hiFmorrhage  ;  this  dress- 
ing must  bet  renewed  as  often  as  it  becomes  saturated.  This  method 
was  useil  for  years,  and  was  considered  sutisfartory,  as  no  other  way 
was  known  ;  still,  us  we  now  know  better  methods,  we  think  the 
reaction  wiis  considerable,  although  less  than  accompanied  the  irri- 
tative treatment  of  tho  mirldlo  ages  ;  inflammations  spreading  from 
the  wound  were  frequent,  and  were  referred  to  individual  pccilli 
tics,  then  to  genertil  influences  of  the  almospberc  or  to  hospilui  air. 
It  ia  only  within  tho  lust  twenty  years  that  the  propriety  of  tU 
above  (rcjitment  has  been  qucsiioned,  and  new  wav9,  based  on  diffo 
ent  hypotheses,  have  been  sought.  This  led  to  two  op(«o»ite  met 
ods  :  one  entirely 'without  dressings  (open  treatment  of  wounds 
the  other  accurate  closure  and  air-tight  dressing  (method  by  occlti 
sion).  In  the  open  treatment  of  wounds,  which  cnti  only  be  U5e< 
with  facility  in  wounds  of  the  extremities,  tlie  part  is  so  pltiood  that 
the  secretion  may  flow  readily  iuto  a  vessel  placed  beneath.  TliB 
first  two  ditys  this  secretion  is  of  a  dark  blood-color  and  thin  ;  front 
the  third  to  the  fifth  ihky  it  becomes  light  brownish,  tlien  vcUmw,  and 
soon  in  the  vessel  the  pus-serum  separates  from  the  lumpy  tlukcs  of 
pu»K^11s;  at  tho  ordinary  temperature  of  tho  room  this  scereti 
dwB  not  begin  to  smell  badly  in  twenty-four  hours,  unless  eonstde' 
able  qunntitica  nftiecomposing  dead  shreds  of  tissue  lie  in  thewoun' 
and  pass  off  with  the  secretion.  This  freedom  from  smell  mast 
strike  any  one  who  has  smelt  dressings  that  have  been  removed  from 
a  wound  after  beiuT  applied  Iwenly-four  hnnr^.  The  hmlily  lern» 
perature  to  whirh  this  secretion  is  subjected  while  in  the  dressing  i« 
doubtless  the  rnuso  of  its  more  nnid  deromno^ition.  Should  on© 
a  priori  suppose  thnt  with  such  a  dressing  collection  of  thesccTvtioa 
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with  its  evil  results  would  be  imposftiblo,  he  vill  soon  fuid  pncti- 
oally  that  the  object  of  the  open  treatment  of  wounds  will  not  be 
attained  bv  absolute  inattention,  but  tbat  the  form  and  position  of 
the  wound  may  greail^-  iuipcdo  tbu  escape  of  secretion,  end  also  that 
ibe  early,  ßrm  union  of  the  skiii  may  shut  off  certain  parts  of  Ihe 
wound  as  cfTccluuIly  us  if  a  suture  had  been  introduood,  and  (liua 
the  same  severe  diseu&ea  may  be  induced  as  bj  the  old  methods  of 
treatment.  In  operations  wo  may  do  much  to  make  wounds  of  such 
a  shape  that  the  secretions  will  nm  off  at  once  ;  but  in  accidental 
wounda  this  ia  often  difficult  lo  do,  and  require«  a  certain  experi- 
ence. Id  re^rd  In  Ibe  above-mentioned  fonnation  of  pockett>,  we 
should  prevent  it  by  daily  breaking  up  the  ndhesion,  or  l>om  the 
first  lay  drainage-tubes  in  all  the  angles  aud  liollous  of  the  wound, 
tbrougb  which  any  accretion  from  the  deeper  part»  may  readily  es* 
cape.  These  drainiigu-tubt'S,  introduced  by  Chaasaigtuxc^  are  made 
uf  vulcanized  rubber  of  various  calibre,  witb  holes  along  (he  sides. 
The  term  "drainage"  is  taken  from  agriculture;  land  may  be 
drained  by  lavitig  a  system  of  porous  tubes  at  a  certain  depth 
through  the  soil;  the  water  trickles  into  these  tubes,  and  flows 
through  them  to  largn  dit4''lics.  Tho  rciults  from  careful  trial  of  this 
method  of  open  treatmetit  for  years  far  siirpasscil  all  previous  ones, 
P'rtHn  the  publications  of  ßartscher^  Ttzm,  and  Jiurotc^  I  had  my 
attention  called  to  this  plan  over  ton  years  ago  ;  and  as  it  fully 
agreed  with  the  views  I  had  arrived  at  from  cliutcal  and  experi- 
mental observations  aud  investigations  on  the  poisouous  peculiarities 
of  the  first  secretion  from  wounds,  I  hiive  pursued  it  with  particular 
care,  anii  have  resorted  to  it  in  almost  all  decp'wounds  of  the  ex- 
tremities, whether  incised  or  contused.  It  was  only  after  being 
assured  by  some  of  the  most  prominent  German  surgeons  that  better 
resullft  were  obtained  by  Lhtvr'9  cart:fu\  3iitiae]>lio  dressing  that  I 
wi>uld  try  it,  so  little  did  I  think  of  the  corrcctuf  ss  of  tlie  theory. 

There  is  no  doubt  that  it  w<mld  be  a  great  advantage  for  the  pa- 
tient and  a  triumph  for  surgery  if  we  could  without  danger  induce 
healing  by  firs-t  intention  in  all  large  deep  wounds.  It  is  true,  even 
in  the  open  treatment  of  wounds,  tho  surfaces  may  so  come  in  con- 
tact as  to  h^al  nlnmst  entirely  by  first  intontior  ;  but  this  is  rare, 
although  partial  adhesions  are  frequent  and  do  not  require  breaking 
op  if  the  patient  remain  free  from  fever  and  pain.  Formerly,  by 
applving  handftg<*s  to  press  the  anrfaees  of  the  wound  together,  or 
hy  deep  sutures,  attempts  were  made  to  induce  immediate  union; 
although  this  succeeded  in  aome  cases,  it  proved  bo  dangoroua  in 
tbo«e  where  the  surfaces  of  the  wound  were  separated  hy  blood  or 
eiudation,  which  putrificd  and  could  not  escape,  that  conscientious 
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surgeons  Gonn  abaudaned  it.  Suhsoquently,  when  attempts  w«ra 
inude  by  laying  strips  of  oiled  mg  id  the  angle  of  the  woond  to 
ffive  exit  to  tim  secretion,  it  rarely  Ettcceeded.  In  my  uptiiion  XiV- 
ter  deserves  great  credit  for  baviug  üIiowii  that  luinierous  dmiuBge- 
tubos,  priiperly  placed  in  the  wound  and  cut  off  even  with  the  stir* 
face,  will  cutiiplctcly  carry  off  ftll  sooretion,  even  if  an  acctirately* 
fitting  cocnprwssive  dressing  of  bibulous  materiul  bo  appliixi  over  ih» 
united  wound ;  if,  by  dtroetly  covering  the  wound  with  giitta-porcha 
or  oiled  sUk,  we  prevont  the  drainage-tubes  from  being  etuck  ap  by 
dried  accretion,  sunh  a  d.-ossing  has  the  advantage  of  au  opeu  dress- 
ing, by  allowini?  free  escape  of  secretion,  aa  well  a»  that  of  u  com- 
pressing dressing,  by  which  union  uf  large  wouodcd  surfaces  is  so 
greatly  favored.  To  prevent  the  escaping  secretion  from  decom- 
posing in  the  dressing  and  aOTccting  the  wound,  the  dressing  should 
bs  frequently  changed  at  first.  In  this  care  about  dressings,  as  wi>U 
as  in  cleanliness  about  operations,  it  seems  to  me,  lies  the  great  adi 
vantage  nf  Lister'»  method.  But  Lister  stnrted  on  the  constructioa 
of  his  complicated  dr''»«)ng  from  diH'erent  ideas  ;  he  thouj^hl^just  as 
I  hüve  rep?ate<lly  asserted,  that  the  severe  inllammatlons  abotit 
wounds  and  the  constitutional  tniplioationn  arc  olmost  alwais  due  to  b 
decomposition  in  the  wound.  I  think  that  decomposition  of  dying  I 
tinsuo  and  exudation  from  the  wound  (for  us  a  decompDnition  of 
albuminous  substances  with  formation  of  pyrogenous  and  phlogoge-^ 
nous  matters)  is  a  chemical  process  that  must,  under  certain  clrcum*^! 
stances,  alwnyit  occur  in  thpse  substances  without  the  addition  of 
new  agents  ;  while  Lister  agrees  with  Pasteur'«  view  that  docompo 
sition  only  occurs  under  the  influence  of  small  vegetable  organiams, 
jtisc  as  he  claims  that  fermentation  is  only  developed  bv  veast  fun- 
gus. In  regard  to  this  quest  ton  of  living  or  desd  ferments,  I  mnst 
refer  you  to  organic  chemistry.  In  physiology  yoii  have  learneJ 
about  sjlivary,  puncrcÄtic,  and  gastric  ferments,  which,  although 
produced  by  cell-activity,  no  longer  act  as  living  organisms,  but  in 
a  purely  chemipal  way.  In  the  snme  way,  I  think  a  substance  nwy 
be  formed  as  the  last  action  of  a  dying  tissue,  tlmt  shall  ha\-e  somo 
of  the  peculiarities  of  a  ferment,  and  at  the  same  time  have  n  phlogo*^ 
gcnoiia  action,  and  perhaps  bo  vfirv  poisonous  for  tim  circulating 
hiciod.  It  docs  not  secni  to  mc  to  have  been  proved  that  the  addi' 
tion  of  snuiU  crgiinisms  (vibriones  or  bacteria  of  Pasteur)  is  alwo- 
lutely  necessary  to  the  formation  of  such  subslnnoes.  It  is  true^ 
ihty  are  gencmlly  found  in  such  fluids  ;  but  this  may  be  eipUfiMd 
by  the  fact  that  these  small  organisms  occur  ever^'where  in  air  and 
water,  and  develop  particularly  in  decomposing  iluids. 

As  we  shall  often  hare  occasion  to  s|>ouk  of  these  small  oi* 
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ismt,  wliosc  sigtiificaucu  is  at  pruwiiit  su  raucb  discussed,  I  will  bera 
give  yuu  a  bnvl'  äkctcb  uf  tbusc  funii»  tliut  arc  must  fn><|Utintlv'  found 
in  deoompofliiig  tiasues  and  fluids.  Tbey  may  be  iniuute  spbercs 
(microooccuH,  from  fUKpo^,  sttial^  and  A  kokk6^^  the  gemi},  or  iiiiuuto 
rods  (bacUsria,  from  ro  tiaKTijpiov,  the  rotl),  wliii'b  may  he  i&olatüd, 
I  in  pairs,  or  in  cliains  of  from  4  to  20  links  (Streptococcus,  from  6 
<TTpfTrTL>f,  tbo  obaiiif  and  6  kokkö^)  ;  often  they  are  beid  in  the  shapo 
of  a  sphere  or  cylinder  by  a  glutinous  substance  wbicb  tliey  throw 
out  (cocco^ia,  from  itoiutö^  and  f)  yAXa  or  yAwö,  glue]. 
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M.  IflCTMWum  rWxMd«  of  ffir«r«r.  MicrtMjMr«i  «f  JTZfAtl :  \  Co««e«fU  or  nitompRi»  CtOAirlii«, 

Tlie«©  Hemcnts  vary  greatly  in  size,  from  a  palo  spbcrp,  of  auch 

cfinmeto-r  that  it  can  sii-arccly  ho  porcpivM  with  tlie  bicrboat  power  of 

a  microfwopo,  io  the  size  of  a  pus-cpll ;  tbev  aro  sometimes  mova- 

H<i',  at  others  quiet.     It  is  pretty  generally  apreed  (hat  these  minute 

or^ranwm»  are  vegetable  in  tbeir  nature,  and  belong  to  the  alg»; 

but  their  «ecumte  botanical  position  and  relations  to  each  other  are 

Hill  mfltters  of  dispute;  their  development  is  not  yet   explained, 

■r»*J  until  very  rerently  some  believed  that  they  were  the  residt  of 

p*»»«ra/iö  a^inaca  or  a^iofftmesU,  that  is,  existed  without  influence 

iroTa  any  living  organism.     From  my  investigat-ioTis,  T  think  that  all 

tW«  above  forms  belong  to  one  plant,  whinh,  being  composed  of  coc- 

m»  and  bacteria,  and  being  found  chiefly  in  decomposing  fluids,  I 

have  called  Cotffohmttrm  spptica.     This  plant  »eems  to  me  to  do- 

Telot)  **  fuHuwA :  firet,  its  germs  are  found  in  dry  air,  and  may  bo 
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recognizotl  under  the  microscope  a«  fine  dust ;  jilnco«]  in  wnter,  tbev 
swell  and  throw  out  more  or  less  small  palo  sphejvä,  micrococcus  {ti^ 
Fig.  21  a).  Aiictirding  to  external  circumstances,  these  assume  the 
foUowiu);^  Coruis  :  1.  While  inerua^inj^  b^  segmentation,  tht*y  throw 
out  a  slimy  cemcut  {gliti)^  by  which  they  bang  together  in  balls,  like 
frog-spawn  (coccogiia,  or  gHaccccus,  6,  Fig.  21  a)  ;  on  tho  surfaco 
of  fluiiia  this  fnnn  often  uppeaia  as  coherent  bright-brownish  mem- 
branes, and  it  also  grows  into  the  interstices  of  tissueft,  and  is  found 
aa  whitish-gray  fiakea  tn  fluids  ;  this  form  is  always  without  inütion. 
Under  certain  circumstances  the  glia  around  these  spheres  and  cyl- 
inders tbickciis  to  a  membrane,  the  cnccim  ber«nnps  movable  and  c* 
ca}KJS  through  an  opening  in  the  capsukt  (ascocnccus,  from  docöf, 
tube).  3.  The  coccus  divides  always  in  one  direction,  and  some  of 
the  divisions  remain,  like  frog-spawn,  united  by  a  delicate  envelope 
of  glia  {c,  Fig.  21  a)  ;  these  streptococci  are  sometimes  In  motion, 
wriggling  slowly  across  the  field  of  the  tnicruscoiM-,  but  usually  tbcy 
are  at  rest ;  we  niuy  fnid  theni  in  fresh  secretion  from  the  wound  or 
in  pus,  and  often  in  alkaline  urine,  without  there  being  ncccsaarily 
any  bad  D<lor ;  tho  streplocoeous,  along  with  tho  isolated  microcoo- 
CUB  and  gliucoccuS}  ate  the  forms  of  coccobacleris  which  occur  most 
frequently  in  di-eomposing  secretion  from  wounds  or  in  diphtheria 
of  woundf.  With  absolute  rest  the  streptococcus  niiiy  form  luu^ 
upright  Blamciits,  but  ibis  is  vcrj  rare  in  living  organisms,  and  ia 
difficult  to  see  under  tho  microscope.  3.  1'he  coccus  grows  to 
rods,  which  increase  in  length  and  then  di\-ide  acmsa ;  thus  we  have 
baot«ria  chains  [J\  Fig.  31  a),  which  tnny  be  moving  or  motionless. 
In  some  fluids  tho  division  of  the  bacteria  goes  on  very  rapidly,  the 
rods  becoming  shorter,  till  they  are  finally  square  or  rounded  ;  and 
so  between  coccus  and  bacteria  there  are  numerous  tninsition  forms. 
Bacteria  are  m»t  apt  to  enter  the  secn-lion  from  \»ounds,  pus,  or 
decomposing  blood  ;  on  the  ether  hand,  they  develop  and  remain  in 
all  fluids  of  the  cadaver  and  in  watery  exudations  of  almost  all  tis- 
sues;  in  the  laltt-r  they  are  very  movable. 

All  of  these  vegetations  require  plenty  of  water  and  organio 
substances,  especially  nitrogenous  matters,  for  their  rapid  propaga;> 
tion  ;  they  bear  abstraction  of  water  up  to  a  cerlnin  point,  but  if 
entirely  dried  out  they  die;  and  although  they  will  subsequently 
swell  if  plaee<l  in  water,  they  have  lost  their  power  of  vcgclating. 
They  can  bear  tempernturrs  as  low  as  the  freezing  point,  and  nearly 
op  to  the  boiling  point  ;  but  when  it  reaches  the  boiling  point  they 
die.  In  fluids  or  moist  tissues  completely  excluded  from  atmos- 
pheric air,  they  will  vegetate  till  all  the  air  contained  in  the  fluid 
has  been  used  up ;  then,  no  more  air  being  absorbed  by  the  fluid, 


• 


I 


« 


I 


OROAKIC  FERMENTS  IJT  WOUNDS. 


iia 


the  ooccobactcria  die,  ta  they  cannot  cause  decomposition  of  water 
or  any  organized  coinbinutlon. 

UuJcr  tlieso  conditions  sorae  of  these  cuccoHacteria  may  be 
thrown  into  the  atmosphere  and  bo  generally  distributed  by  the 
*'\*aporat)Dn  of  fluids,  so  common  in  nature.  Still,  when  the  air  be- 
times Tery  dry,  these  vegetations  mi<i;ht  dry  out,  die,  and  become 
organic  but  no  longer  orgnnizable  dust ;  but  Buoh  an  occurrence  is 
provided  ui^inst.  As  in  many  of  the  sigx  of  stagnant  water,  hav- 
ing (similar  peculiarities  and  subject  to  being  dried  out,  ao  in  some 
of  the  elements  of  coccobacteria  a  larger  quantity  of  peculiarly  con- 
centrated protoplasm  unites  to  form  a  glisLeaing  sphere  with  dark 
contours,  which  may  bo  distinguished  from  other  coccus,  but  hardly 
from  fat  globules.  These  little  spheres  have  the  peculiarities  of 
fungns-germs  and  very  resistant  seeds;  they  may  be  entirety  dried, 
cooled  far  below  the  freezing  and  warmed  above  the  boiling  point, 
and  kept  hermetically  closed  for  a  long  time,  wiihont  losing  their 
germinal  activity  ;  hence  they  are  calleJ  permanent  germs  {fJnuer- 
tporen).  According  to  my  experience,  tliey  form  very  certainly  and 
not  very  rarely,  under  ocrtain  circumstanoes,  in  bacteria  ;  but  thoy 
abo  occur  in  coccogtia  b^lls;  I  cmnot  state  whether  some  spheres 
of  Btreptnccccus  also  become  permanent  germs.  These  Dauersporea 
are  the  dried  germs  from  which  we  started  for  development ;  they 
require  quiet  tn  or  on  some  fluid  or  moist  body. 

1  have  here  given  you  a  brief  review  of  the  results  to  which  ray 
investigations  on  this  [»int  have  led.  But  1  must  call  attention  to 
the  fact  that  botinistö  have  not  yet  proved  the  correotnes«  of  my 
views,  and  thwt  tliey  are  at  variance  with  th<(8e  of  most  others  who 
have  investigated  this  subjecl,  and  who  consider  each  of  the  forms 
above  descHbod  as  scparat-o  plants,  and  a1<;o  make  niimernns  species 
of  each  kind,  especially  according  lo  the  discasi»  indurccl  by  each. 
Let  me  also  remind  yon  that  most  jMtboIogists  t<Trm  these  alg:e  fungi, 
and  often  call  them  nil  bacteria. 

It  is  to  these  »mall  organisms  that  /*<(«/cKr,  and  after  hitn  LUtfT^ 
altributea  decomposition»  at  least  those  forma  of  it  whose  products 
are  local  and  general  poisons.  If  wo  could  prevent  their  entrance 
into  the  wound  or  its  secretions,  according  to  this  view,  there  would 
be  no  decomjiosition  of  the  setrretions,  even  if  some  of  them  did  re- 
main in  the  wouml.  With  this  idea,  Lister  writes  a  number  of  rules 
to  be  fullowi'd  in  the  operation  and  dressing  of  the  wound,  all  aim- 
ing at  the  destruction  of  the  germs  of  coccobacteria  which  might 
reach  the  wound  through  the  hands  of  the  D|>erator  and  a^tstants  or 
the  air.  Aftor  the  operator  and  assistants,  before  each  operation  or 
drawing,  have  ftarefully  washed  «ith  soap  and  water,  they  dip  their 
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hands  tn  a  ßve  per  ocnt.  solution  of  carbolic  acid ;  in  the  same 
the  pHrts  »bout  the  scut  of  opcruticu  arc  to  be  carefully-  washed  and 
Diuititeneil  with  iho  saw«  sulution  of  carb>tic  acid;  aud  all  instru> 
tni;ut*i,  sputi^c-',  aud  dressings  used  lie  in  this  solutiou,  nliich  is  auf 
[losed  lu  kill  ull  gi:nns  of  ooocobacteria.    To  prcvfDt  tlieae  gertntf] 
from  reuohiiig  the  wound  through  the  air  during^  the  operation  and 
dreftftlng,  a  two  per  cent,  scluiion  of  carbolic  aoid  is  cooatantly 
sprayed  on  tli»  part  with  a  special  iifipamtu«,  so  that  it  falla  oa  tb^^f 
wound  in  the  form  of  a  Hue  rain.     Vc  have  alrt^tid^  doscribed  the 
occtiisiun  or  "aiili-sopUu"  dnrssui;?,  as  it  is  ttrincd,  ulllioug-b  the 
open  treatment  of  wouiida  and  soiue  other  methods  are  just  as  aiiti- 
septic.     There  is  no  reason  for  going  any  further  into  details  h« 
where  we  are  chielly  explaining'  principles.     Xw(rrV  dressing,  whic 
seems  so  coniplicatod,  is  lit  prucuee  much  i^iiiiplcr  than  wimid  appci 
from  tliP  description ;  for  every  step  and  rule  tho  inventor  had 
deBnitfl  reason,  and  there  is  u(>thin>;  arbitrary  or  intent ioiuUy  myi^ 
terious.     If  we  inquire  into  the  practicid  working'  of  this  trt^atmet 
we  hear  rbielly  praise,  and  many  speak  cutüusinslically  of  it«  woa> 
derful  efTecta.     Although  my  own  experience  with  it  is  not  Ter 
great,  I  can  recommend  it  äs  being  generallv  very  good  ;  it  is  oei 
tainly  more  popular  than  the  open  treatment  of  woumls;  it  is  still 
disputed  point  which  of  these  methods  answera  beat  in  treatment 
wounds  of  the  extmmities.     I  urgently  recommend  you  to  perf* 
yourselves  in  the  principles  mid   practical   application  of  EtMey^i 
treatment,  and  yon  will  hnve  mnny  favorable  results. 

It  is  different  if  we  acenrnt^-ly  examine  the  corn»ctness  of  tfal 
thooretical  view«  from  which  TMtrr  starts,  and  inquire  whether  h\ 
his  mode  of  operatinif  «nd  rlressln'^  ho  has  attnined  bis  ohjpci.     Ti 
regard  to  the  letter  point,  it  has  been  often  proved  tbnt  in  the  »ecf 
tionof  wounds  treated  nrcordingt/i  ^ijt/erVmelhod,  and  wblrh  ht 
rapiflly  «ilbont  renrtion,  coeeobneteria  were  found  about  as  oftel 
as  in  secretion  fnmi  wotiii'ls  wlneh  were  merely  dressed  %vilh  ultenlit 
tooleanlineÄ'.    Tliis  shows  :  1,  llnittbo  presence  of  these  vn^taiioi 
in  itself  proves  nothing  about  the  p'llojfogenou»  or  other  poisonc 
qnalities  of  the  secretion  ;  2,  that  LUtcr'n  dressing  ia  no  gnnrant« 
for  ths  destnirtion  of  bacteria.     AflrainsI  this  second  pnint  it  migl 
be  urjred  that  there  is  no  proof  that  these  germs  renrh  the  woun 
on/y  from  without;  it  is  posnihle  that  permanent  germa  enter  th* 
blood  through  the  respired  air,  nnd,  tTiongh  thev  mav  not   'levelt 
imder  normal  cireiinistnnceSf  do  so  in  tho  seeretion  of  wound». 
this  be  prwsible,  there  is  no  sense  in  the  theory  of  Litfr't  methc 
as  far  as  regards  its  attacking  organic  germs  by  chemirnl  meai 
Indeed,  it  is  my  opinion  that  those  not  very  froquent  cases  «bei 
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cocoobaoterb  vegcUtiuns  have  been  fuuiid  in  completely  closed, 
dt.>«|>1y-sealed  poitits  of  inflaiuniution,  wliich  never  cuiuiuuuicutcü 
with  tlic  air,  can  only  be  cxpluiiied  in  tbc  way  ubovc  iiicutiüticd. 
Apart  (rum  the  fnct  that  Lisier'«  (ircssing  is  expensive  if  fullowcd 
out  in  all  its  dotitils,  and  that  more*  or  less  severe  poisoning  h  often 
caused  by  the  annoyinf^  demiutitis  induced  by  the  carbolic  acid,  this 
incori^rueiiceof  theory  and  practiofhns  led  to  tlic  employ  mcnt  of  more 
and  nigre  dilute  solutions  of  curboliu  acid,  and  its  replaeciucnt  by 
Other  antlseptio  and  less  irritating  acids  and  salts  (salicylic  acid, 
TT^if^rvcA  /  aulpliide  of  sodium,  Mintch),  Various  changes  have 
al^Q  been  made  in  the  mode  u£  applying  the  dreasing  (  Wtlkmanit, 
JiardtUbctt)  ;  the  spray  hua  been  entirely  omitted,  and  in  its  place 
after  the  operation  the  wouud  has  been  Hashed  with  a  more  eoiicen- 
tntted  antisepiie  solution,  etc.,  etc.  Thus  Lhitr*»  dressing  has 
been  variously  modilicd,  «nd  front  csicb  modifi>.-ation  the  tame  favor- 
able results  have  been  obtained  us  from  the  original  dressing,  'lliis 
coutirms  tne  io  the  opinion  formed  when  this  method  was  ärst  de- 
scribed, and  which  I  have  ulreaily  stated,  that  the  scrupulous  clean- 
liness and  the  careful  removid  of  secretion  from  iho  wound  is  the 
mast  important  part  of  it,  and  that  It  is  chiefly  popular  among  sur- 
geona  who  formerly  paid  less  atlemion  to  these  points,  and  left  ibe 
dreshingK  to  t!ie  diriy  hunds  of  nurses  or  to  careless  htudenta  or 
young  physician«,  while  now  the  dressings  are  all  applied  according 
to  definite  principles  of  cleanliness.  Moreover,  the  coiisl«ntly 
■preailtng  and  more  enorgetically  preached  doctrine  of  local  infeciion 
from  wounds,  of  whit^h  we  shall  treat  hereafter,  ha«  led  Jo  a  rec- 
ognition of  Ihe  necessity  of  a  rational  treatment  of  wounds,  and 
has  contribut<'d  esaentiflHy  to  opening  the  way  for  the  opeo  treat- 
aent  of  wutmd» — to  Litter's  method  and  antiseptic  lotioDä. 


There  U  still  another  mode  of  adhesion  of  the  edges  of  wounds, 
which  consists  in  the  direct  union  of  two  adjacent  gi-anulating  aur- 
faces.  Tliis  mode  of  healing,  which  you  may  call  healing  by  the  third 
intention,  is  unfortunately  very  rare.  The  reason  of  this  is  evident: 
pus  is  eonslanllv  secreted  from  the  surface  of  the  granulations,  and 
while  this  goes  on  the  surfaces  »re  uidy  apparently  in  contact,  for 
ther«  is  pus  between  them.  Dcaisionnlly,  it  is  true,  we  may,  by  pre&s- 
iag  the  two  granulation  surfaces  together,  prevent  the  further  forma- 
tiimorpi>t.,and  then  the  two  surfaces  iniiy  ardiere  ;  wo  accomplish  this 
by  drawing  the  Haps  of  the  wound  tirmly  together  with  good  adhesive 
plaster,  or  bv  the  application  of  secontbry  sutures,  for  which  it  is  well 
So  employ  wii«.    Uu fortunately,  the  attempt  to  hasten  the  cure  by 
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these  means  so  rarely  suroeeds^  that  Ihey  are  onlv  exocpüonally  eof 
ployed.  Tlie  Ix'st  results  ire  obtained  from  seeondary  sutures  wheiti 
six  or  stivuu  days  after  the  injuiy,  they  ure  applied  about  four  or  fire 
liuci  from  the  edge  of  the  wound,  lx^c:iu.sc  the  tissue  ia  then  mo 
deiiiWi  and  firm,  und  the  sutures  cut  tlirough  less  quickly. 

There  is  siill  another  mode  of  healing,  vit,  healing  of  q  su[>crfici; 
tround  under  a  scab.  This  only  occurs  frequently  in  small  wotinds, 
that  bccrete  but  little  pus,  for  in  these  alone  does  the  pus  diy  on  the 
wound  to  a  firmly -attach  ad  scab;  in  profuse  suppuration  it  is  true  the 
superficial  layer  of  the  [lus  may  dry  by  e\'iiponilion  of  t!ie  wntciy 
portion,  but,  while  uew  pus  is  cotistaiilly  being  scereted  uuder  it,  it 
cannot  funn  an  udhereut,  consistent  scuU  When  such  a  scab  luu 
formed,  the  graimhition  tissue  develops  to  only  a  very  small  amount  ua- 
der  it ;  perhaps  because  on  account  of  the  sli^jht  pressure  of  the  scab,  til^ 
granulation  tis^^uc  is  leas  mucouSf  sn  that  Oie  epldennts  can  mor« 
readily  regenerate  under  the  scab;  such  a  small  wound  maybe  wholly 
cicatrized  when  the  scab  £dls. 
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The  granulation  surraee  may  assume  a  totally  dlflerenl  sppcantnc 
from  thiit  above  described,  espodally  in  large  wounds.     There  at 
certain   Jiwata  o/  the  ffranulathrti,  whoso  marked  forms  1   slmUj 
briefly  sketch  fur  you,  although  the  varieties  are  so  numerous  tlml  yoo* 
wiU  only  learn  them  from  intUvidual  observation.     Wc  may  divide 
gronulniion  surfnces  as  follows; 

1.  Proliferating  fimgoits  granulation!».     The  expression  "fungoua'j 
means  nothing  more  than  "spongy*;"  hence  by  fungous  granuktiot 
wc  mean  those  that  rise  above  the  level  of  the  skin,  and  lie  over  tl 
edges  of  the  wound,  like  fungus  or  sponge.     Tltey  are  usually  ve 
soft;  the  pus  secreted  is  raucous,  ghiiry,  tenacious ;  it  contains  few« 
cells  than  good  pus,  and  most  of  the  pus^olls,  like  gruoulation-cclls,  n 
filled  with  numerous  fat-globules  and  mucous  material,  which  19  aI; 
more  abundant  than  normal  as  intereellular  Bubstnnce;  and  ib  th^t 
granulations    Rindfleisch    also  discovered  eollectloua  of    Vnc} 
mucous  tissue,  fully  developed.     The  development  of  ve8ecl^  inay 
vcry  prolific ;  the  fragile  tissue  ofien  bleeds  on  the  sliirhtci^t   touuh ; 
occasionally  the  granulations  arc  uf  a  very  dark  blue.     lu  other  casett' 
the  development  of  vessels  is  very  scanty,  oflen  to  such  a  dogrco  tliat 
the  surface  is  light  red,  or  in  spots  hns  even  a  yellowish,  gelatinout^J 
appearance,  in  very  anemic  persons,  often  also  in  yowu*  children  BnddH 
very  old  person.«.     The  most  frequent  cause  of  development  of  such 
proliferating  granulations  is  any  local  impediment  tu  the  healing  of 
ibc  woimd,  Bucb  as  rigidity  of  the  surrounding  skin^  so  that  the 
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traction  of  the  cicatrix  is  difficult ;  a  foreign  body  at  llic  Ijottoin  of  « 
luUuIar  f^nuiulatiii};  wound  (a  fistula) ;  this  abnormul  proHfcruiiuii  if 
also  pu-liculariy  apt  to  occur  in  large  wounds,  which  can  only  coMtrucl 
.•lowly;  it  appears  as  if  tlio  aofciv-ity  of  the  tissue  was  occasionally  e\- 
■austed,  and  no  longer  capable  of  continuing*  tlie  requisite  coiiilensiv 
tion  and  oicatrizntion,  so  that  it  only  produoes  relaxed,  spong^y  granu' 
lationa.     As  loa^  aa  there  are  granulations  of  tlic  above  character, 
irifliug  abore  the  edges  of  the  skiu,  clcutrizution  docs  nut  usually  pro 
pt.'ss.     Tlic  wound  would  probably  heal,  but  not  for  a  very  long  lime 
We  have  plenty  of  remedies  for  hasteniag  the  healing  under  such  cir- 
cauistanc^s;  these  are  especially  caustics,  by  which  we  partly  destroy 
^tite  granulation  surface,  and  thus  excite  a  stron^r  pmwth  fnun  the 
tb.     At  first  you  may  cauterize  the  granulating  surfaro  daily,  ea- 
[pcnllj  along  the  edges,  with  nitrate  of  Eilver,  whereupon  a  whit« 
^h  win  quickly  form,  whicli  will  become  detached  in  twelve  to 
rontv-four  hours,  or  even  sooner;    repeat  this  rauterizalion  as  re- 
quired, till  the  granulatiog  surface  la  eveu.     Another  verygtxxl  rem- 
f<ly  is  sprinkling  the  wound  with  powdered  red  precipitate  of  lueruury 
/|»ydrar.  oxyd.  rubnim),  which  also  should  be  repeated  daily,  to  im- 
^fvre  the  gruntilating  «urrac^*.    Compression  with  ai-lhesive  plasters 
_  l^o  acts  very  weJl  occasionally.     If  the  granulations  he  cxw>odiDj,'lv 
j^nse  and  large,  we  often  may  succeed  eoonest  by  cutting  some  of 
»j»«:m  off  with  the  scissors;  the  cnnsoquent  hafmorrlingo  is  readily 
^^«^tcd  by  applying  charpie.     Where  the  proliferation  is  less,   as« 
^^-«tigetit  lotions,  snch  as  decoction  of  oak-bark,  cinchona-bark^  lead- 
^  ^1rr_  etc.,  may  answer  to  cxoita  the  sluggish  cicatrization. 

2.  By  erethitvr.  ffranulationa  we  mean  those  characterized  by  great 

psia  on  the  slightest   prtjvocatiou  ;   they  arc  usually  very  prulifemnt 

gt ■niilatioos,  which  readily  bleed;  it  is  a  very  rare  conditiotu     lu 

cTLomve  erethism  of  the  granulations,  tlicyarc  so  sensitive  tlmt  they 

cmnoot  eodure  the  slit:htest  touch  orany  dressing ;  a  less  tiegreo  of  scri- 

sitireneas  of  the  granulations  is  not  so  rare.     On  what  it  depends,  is  not 

very  «rtuin ;  granulation  tissue  iLtelf  has  no  ncn'cs ;  in  most  cases 

toucbhig  it  causes  no  sensation,  only  the  conduction  of  the  pressure  to 

tfce  mbjacent  nerves  causes  sensation.    In  the  above  excessive  sensibiU 

itr,pn}bably  the  ends  of  the  nen'cs  at  the  flooroflhe  wound  aredegen- 

tnted  In  a  peculiar  manner;  perhaps  there  are  miniature  tliiekenings 

of  the  fiaest  nerve-ends,  like  those  that  we  shall  hereafter  see  on  lai^ 

inks.     It  would  be  a  thankworthy  task  to  make  a  careful  t'x- 

»lion  of  this  (|uestion.     Wo  occasionally  olwrn'c  similar  condj- 

Üoai  In  the  cicatrices  in  large  nerves,  and  shall  speak  of  this  hcrcufter. 

Fbr  this  very  painful  sensitiveness,  which  not  only  iutcrferes  with 

^linjl,  but  greatly  wonies  the  patient^  you  may  first  try  soothinjr 
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ointnients,  aimond-oil,  spprmareti-ointtnpnt,  or  simple  cntapliisinB 
boiled  oatmeal  or  liDaoed-meal,  or  wann-waU'r  compresses.  Tbo  tuu*' 
cot ic* compresses  or  calnplusms,  maiie  with  Üie  sdditiou  of  txJIadoatia 
or  hyoacvHrnub-losivc»,  are  of  Utile  bciietit.  If  ttieso  appUoatiiMis  do 
uot  answer,  do  not  delay  deslroyini;  tlieentire  graaulating'  surlacef  or 
»t  least  the  paiuful  part,  wiUi  caustic  (oitrat«  of  eitver,  cflustio  potash, 
or  (lie  hot  iron),  with  the  pntient  anir^hetized,  or  ciso  exrinii^  tba 
entire  Hurfaee  with  the  knife.  If  tlio  great  painfulnesa  be  due  to  hys- 
teria, amemia,  ete.,  tou  u*itl  not  attain  mucti  by  anv  local  retnedieH, 
but  should  try  to  asstia^  the  general  irritability  by  internal  rx^mcUies, 
such  as  valerian,  assuffjctidii,  iron,  (quinine,  warm  baths,  et<i 

3.  In  larjse  wounds,  especially  in  fistula  ^rriinulft lions,  a  yellow  rind 
sometimes  forms  on  part  of  the  granulation  surface,  wliiuli  mar  be 
readily  detached,  and  on  careful  examination  is  found  to  conastof  pm 
cells,  very  firmly  attached  tojrelher.  Altliong-h  I  haro  sometimfis 
found  coagulating  filaments  between  the  cells,  they  do  not  always 
occur,  hence  we  must  suppose  that  the  cell-bodv,  the  protoplasm  itself 
is  transformed  into  filwiue,  as  0('curB  in  true  croup,  and  uspeciiüly  in  I 
fonuation  of  fihriiioitfl  deposit«  on  serous  membranes.  Here  there 
vXao  9,  croup  of  the  ^rfinulattofi».  The  croupous  membrane  reforms 
even  a  few  hours  after  its  removal,  and  this  is  repeated  for  seve 
days,  till  it  either  disappears  spontatieoualy,  or  finally  ceases  on  ca 
teriziition  of  tlie  affected  part.  Very  similar  white  spots  are  occasio 
ally  found  on  Inr^r  granulation  surfaces,  which  arc  probably  noi 
caused  by  fibrinous  deposits,  but  by  local  obstruction  of  the  bl 
vessels.  Under  peculiar,  unfavorable  condition»,  both  «tntejs  may 
suit  in  destnration  of  the  granulations,  in  a  true  diphtheria  of  th: 
woimd,  which  we  shall  hereafter  treat  of  as  hospital  yamjrene.  Foi^ 
tunately,  however,  it  rarely  goes  on  to  this  disease,  but  the  stale  of 
the  wound  improves  again  after  a  time,  and  tJie  reooverr  taki?«  th« 
usual  course. 

If  dise-ase  of  the  granulating  surface  be  accompanied  by  swelling 
great  pain,  and  fever,  we  have  a  true  acute  inflammation  of  the  wound 
then  the  mucous  graoulation  substance  sometimes  ooagulatcs  throi 
out  to  a  fibrinous  mass  ;    the  wound-surface  Unüks  yellow  and  gieasy, 
I  shall  treat  of  the  cnusos  of  these  secondary  inÜumniations  under 
head  of  contused  wounds.     Usually  the  croupous  infiammation,  whi< 
has  affected  part  or  the  entire  surface  of  a  wound,  ends  in  sloughi 
of  the  diseased  granulations,  whereupon  new  gnmnlations  spring  &o 
the  depths. 

It  cannot  be  dented  that  the  perfectly  local,  Ruperficial,  and  inler^ 
itlitial  deposit  of  fibrine  strongly  supports  the  view  that  Virchoa 
has  |nt)puäcd  fur  croupous  processes  generally.     It  was  fonnnrlv  sup 
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poeod  tlint  In  alt  ioflainciiator}'  croupous  process,  especially  in  the 

onÜnary  form  of  acute  inllainmaticiQ  of  the  luu^s  and  pleura,  the 

IiUmxI  waa  ovei^rich  in  fibriop;  tlmt  there  was  a  fibrinous  urasis  in  the 

Uoo(l,  aa  a  n>auli  of  which,  the  exceasive  6bnne  esoaping  from  the 

capillarit«,  coagulates  partly  on,  partly  in,  the  inäamed  sürl'ace,  and 

so  led  to  tlic  fomiatiou  of  these  p^cudomeinbrnnoua  duposita,     Yir- 

cAoir,  ou  the  other  hand,  proposi-d  the  ideJi  that,  by  the  inllanimatory 

pfocess,  the  tissue  may  be  placed  in  a  eoudition  to  cause  ooagtilation 

of  the  tihrinnus  solution  infiltrating  it.     I  caunot  here  enter  more  par 

ticularly  into  tlie  various  grounds  on  wliich  Virc/ioto  buses  tliis  view, 

but  shall  only  eall  attention  to  the  fact  tliat  in  the  case  in  question 

{i4  fibrinous  exudation  on  the  granulating  surface),  at  leaat  there  can 

öe  no  rapidly  aiming  and  uvaui-srent  fibn>u8  crasis  of  the  blood;  but 

evidently  it  is  a  local  process  which  may  readily  be  removed  by  local 

mnedies.     According  to  the  repeatedly-mentioned  observations  oi 

A,  Seiiniidt^  we  may  infer  that  in  certain  quantitative  and  qualitative 

tiritjitJnns  of  the  tissue,  more  fibrogenous  tissue  than  usiml  escnj:>ea 

frntn  iIm»  cupillarieft.     Virchow  had  even  previously  called  attention 

to  ibe  fact  that,  from  repeated  irritation,  simple  serous  exudation  may 

bMntm*  fibrinous  or  croi^K>us.     If  you  apjily  a  spanish-fly  blister  to 

tlie  eIüii,  a  vesicle  filled  with  serous  fluid  furnis — the  superficial  layer 

bein^  lifted  from  the  rete  mucosura  by  the  rapi(ily-forming  serous  exu- 

ömx'xon ;  if  we  remove  the  vcdicle  and  reapply  tlie  hlJRli^r,  in  many 

Ciuüeti  öfter  a  few  hours  we  shall  find  llie  surface  covered  with  a  fibrin- 

oua  laver,  which  contains  innumerable  newl3'-formcd  cell» ;  indeed,  ia 

almoBt  entirely  composed  of  them.    W'c  may  atljun  tJic  panic  result  by 

applying  the  piaster  to  skin  already  inllamed,  or  to  a  young  cicatrix. 

The  treatment  of  croupous  inflammation  of  the  granulations  is 
puroly  local ;  we  should  carefully  seek  for  any  ouifics  of  new  irrita- 
tion, and  try  to  remove  them.  Daily  remove  the  fibrinous  rinds,  and 
c^utexiz«  the  exposed  surface  with  oitmtc  of  silver,  or  paint  it  with 
tiDdnre  of  iodine,  Kod  you  will  soon  sec  this  abnormal  state  of  the 
grutuloting  surface  disappear. 

4.  Beside«  the  above  diseases  of  the  granulations,  tliere  ia  occa- 
flionallr  a  state  of  perfect  relaxation  and  collapse,  in  which  they  pr» 
sent  an  even,  red,  Fraooth,  shiny  surface,  &om  which  the  nodular, 
frmnular  appeanuu'c  has  entirely  disapfieared,  and,  iitt>tead  of  pus,  a 
^in  waterv  scrum  is  secreted.  This  state  almost  always  occurs  in 
«he  grnnulutions  at  the  end  of  life;  as  already  mentioned,  you  alwa^-s 
finrl  it  in  the  cada\'cr. 

It  is  still  necessary  to  add  something  alxvut  the  ricatricea,  oort* 
ceming  certain  subsequent  changes  in  them,  their  proliferation  aiul 
their  shape  in  ditterent  tissues. 
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Linear  cicatriires  of  woiinils,  that  have  hoalod  by  firet  JDtonlitia, 
i-arely  undergo  subsequent  dej^neration.  Large,  broad  cicatrioea, 
eflpecialty  when  they  He  immediately  on  the  bone,  often  a|H.>n  again; 
the  epidcrnii.s,  wliich  is  lender  at  first,  being  torn  olT  by  motion  or  by 
the  least  blow  or  frioliun,  aud  there  is  supcrfioiitl  atrophy,  an  cxcori»>fl 
tion  of  the  cieatriiu  Sometimes  the  young  epidermis  is  elevated  like 
a  vesicle,  by  exudation  from  ihe  vessels  of  the  cioitnx ;  there  may 
hIko  Iw  60mo  hemorrhage,  so  that  the  reside  wit!  be  tilled  nith  bloody 
serum.  Then,  after  removing  the  reside,  you  have  an  excoriation,  ai 
after  simple  rubbing  off  of  epidermis.  This  opening  of  the  cicatrix, 
if  often  rcficateil,  umy  prove  very  annoying  to  the  patient.  You  pre- 
vent this  most  reudily  by  causing  the  patient  to  protect  the  young 
oioatrix  for  a  time  with  wadding  or  a  bandage.  If  the  exooriatioo 
lias  taken  place,  apply  only  mild  dressings:  oil,  glycerine,  zino-salre, 
etc.,  or  emplastrum  cerussa.  In  these  cases,  irritating  salves  enlarge 
the  wound,  and  conse(]uently  should  be  avoided.  ■ 

If  the  granulating  surface  be  once  perfectly  oovei-ed  with  epider*  " 
mis,  as  already  stated,  the  retrogrcsi^ive  changes  to  »olid  connective 
tissue  take  place  in  the  cicatrix,  aud  it  atrophies,  liut  in  rare  c«sea 
the  cicatrix  grows  independently,  and  develops  to  a  tirm  connective 
tissue  tumor.  This  is  seen  almost  exclusively  in  small  wounds  that 
have  long  suppurated-  and  been  covered  with  si>uiigy  grnnuhitiona, 
o^'er  which  the  epidermis  formed  exceptionally.  You  know  it  is  the 
custom  to  pierce  the  ear-lobes  of  little  girls,  so  that  they  may  subs^ 
quently  wear  car-rings.  Thi»  little  operation  it<  done  with  a  ooarae 
uecdlc  by  the  muther  or  the  jeweller,  and  a  small  ear-ring  is  at  once 
introduced  llirough  the  &esb  punctuR*.  As  a  rule,  this  puncture  soon 
heals — the  ring  preventing  the  closure  of  the  opening.  But  in  other 
oases  there  are  active  inKoinmation  and  suppuration ;  indeed,  if  the 
Auppuration  continue,  tlie  ring  may  cut  downward  through  the  lolxj; 
granulations  develop  at  the  openings  of  entrance  and  exit;  finally, 
the  trial  is  given  up,  and  the  ring  removed;  then  tlie  o|>ening  ofteotA 
heals  quickly.  In  other  coses  the  granulations  cicatrize,  the  cicatrix 
continues  to  grow,  and  on  biith  sides  uf  the  lobe  of  the  ear  small 
connective-tissue  tumors,  small  Dbroiii;,  fonu,  Tliewi  l»>ok  like  a  thick 
shirt-buttnn  drawn  through  the  hole  of  the  ear,  and  they  grow  iudo> 
pendcntly  like  a  tumor.  If  you  examine  tliese  tumors,  on  soctioii^ 
you  fmd  them  of  pure  white  temlinoiis  appearance,  like  the  oioatrix.' 
ilselC  Microscopically  the  tissue  is  found  to  «insist  of  eounocttve 
tissue  with  uumerous  cells;  it  is  simply  a  proliferation,  an  hypertrophy 
of  the  cicatrix.  I  have  seen  this  twice  in  the  car;  another  case  is 
mentioned  by  Dieff^enhach  in  his  operative  surgery.  I  ODoe  taw 
similar  tumors  on  the  back  of  the  neck,  where  they  had  formed  at  th4 
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•peoioga  mude  for  a  seton ;  thej  were  about  the  üze  of  a  horse- 
efaesUiut,  The^  sbould  bo  care-fully  removed  wilh  the  knife,  and  any 
aubsequent  gntnulatious  kept  ia  subjcctioD  by  uitmte  of  silver, 

[The  translator  Uns  seen  the  above  tumora  on  the  lobe  of  the  ear 
■ereral  tim&<) ;  in  all  bul  two  instanoes  they  occ'urred  in  mulatto 
fefDalea ;  in  one  case  tlic  tumor  had  returuud  aft4;r  a  previous  re> 
moral.  ] 

In  the  alxivp  description  of  the  formation  of  granulntions  and  otcv 
trice»,  for  the  «ake  of  simplicity  we  have  only  referred  to  the  process 
■a  it  ia  found  in  oonne^rtive  tissue,  but  muät  now  sjHuk  of  it  as  it 
occurs  in  cicatrization  of  other  tissues. 

The  cicatrix  in  muaclc  is  at  Erat  almost  entirely  connective  tiasuef 

rio.  II 


-^^ 


a.' 

Cln\ fit  tmm  ih^ npperVp  t>t a  Aos-  «,  contuxrtl'^  lU'ticof  the  rlcalrlx.  Tho  dlrt^lnl  mmilllC 
tlcv*  mrr  Ucnr  ■Irvphled  fur  >  itiort  dt^uixe,  and  termluatc  ici  «  coulutl  ilia;!«,  JUnW 
l«d  am  dbuacun. 


in  the  ends  of  tlie  muscular  fibres  there  is  at  first  dustruclion,  then  at 
a  oertflin  boimdary  a  collection  of  nuclei ;  then  there  is  roundiuf^  off 
of  the  fibres,  sometimes  club-shnped,  sometimes  of  more  conical  form, 
and  the  stumps  of  the  muscular  fibres  unite  with  the  connective  tissue 
of  the  cicatrix  jnrt  as  they  do  with  the  tendons  ;  tlie  muscle  cicAtrix 
becomes  an  inscriptio  tcndinea.  I  myself  have  only  obserred  them  in 
wounds  of  muscle  that  had  healed  by  first  intention,  and  have  never 
there  seen  any  thin^  that  I  oould  decide  was  a  new  fannation  of  mu» 
cular  tissue.  lu  suppurating*  ends  of  muscle,  0,  "Wtber  hiis  witnessed  a 
klifrht  fbniULtiou  of  ucw  mustrle ;  this  appe'ara  to  occur  chiefly  in  for' 
awtion  of  frrauulatious  on  muscle  and  in  eertaiu  tumors. 

Weber  is  of  liie  opinion  that  young  muscular  fibres  typically  form 
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from  the  <»ll&  of  old  oae«,  but  considers  it  impossible  to  provr  that  do 
muscular  cells  originate  from  other  young  oolls.  As  a  result  of  hia 
examination  uf  old  niuscttljir  cicatrices,  lie  also  maintains  that  the  ra- 
(niitcniLiun  coiilinufs  a  lung  tiiii«,  and  in  most  cases  is  more  compk-t« 
than  is  gcacnlly  supposed.    Maslowxky  has  afSmiud  the  metrnmur». 

na.u, 


^; 


btl»ofil1>l(I»(l  ira#cnlArfltir*9  from  Ikt  Mont  innf<.-i«  of  •  nlAltelielitdiT»  ift«r  tli«  1cjar;»t 

fläf,  tilil  itiuiiL-ul'it  dbrr«:  II.  tlMMHtUBMm»lj)'*IiltiiT  miktl  np  «ad  MUM  ti>R<-lhcr;  ih« 
ramr  na;  In  i)iit  htinifl*-  abo*«  4;  tbinA«  wiili  ihr  ■arciilrmma  drawB  oullo  «  pciltit;  v, 
irUiitar  [Kilnn^l  mmrt-nhnprd  «ittrHli-mn»»  liilwrxt«irirl«B  «i-rir»  «ryiiiitiK  mincBUrnaclel, 
lK'(w«rn  vhlch  >h<'rc  I*  ^vry  dr^llcmi*  Iraofvcr*!;  »irtnii-«!  »uh«iniic>t;  •,  tb«  UBC  wHIl 
fonti),'.  frv»  fitBHle-c^ili :  f.  twi>  frtnnir  fltiboi^Mk«  mupfmUr  dlBin«iiU ;  g,  tlw  hom  of 


pbosis  of  wandering  cells  to  tnusclc-ccUs ;  but  I  consider  the  cinnahar 
method  cni]>loycd  by  him  as  tusufGcient  to  prove  lliis  assertion.  [Cio* 
nabar  or  rerniilion  injected  into  the  blood  is  taken  up  hy  wliito  ooi« 
puscles,  and  maj  at'terwnrd  be  discovered  on  inBamed  tüsueb]  H 

Ousierihauer  bas  shown  that,  after  injury,  the  muscular  filaments  ^ 
usually  break  down  into  flakes,  and   tlten  new  young*  inusclo'ceUs 
form,  after  the  type  of  embryonal  development,  from  the  cells  con* 
tftiued  in  the  old  muscle-filaments;  the  amount  of  tlio  new  furmatioa^ 
depends  on  the  quality  and  duration  of  the  irritation.  fl 

If  &  nerve  be  divided,  itA  ends  separate,  firora  tlicir  elasticity,  they 
swell  slightly,  and  subsequently  unite  by  development  of  a  new  forma- 
tion of  true  nerve-tissue,  so  that  the  nerve  is  Again  capable  of  condu 
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tjon  through  the  cicatrix.  la  large  superficial  dcairioc«,  dow  nerves 
derrlnp ;  when  you  have  excised  portion«  of  skin  and  huve  brouirht  to 
gether  and  united  parts  lying-  at  a  distance,  new  nerves  grow  through 
the  cicatrix  and  perfect  power  of  conduction  comes  after  a  time,  fts 
may  be  often  obserred  in  plastic  operations,    Tlicao  fact«  are  verv 
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ta  tttiuvL 


lUr  BbM»  ■flcrlafanr.    H«vnlßoil  ftbtral  QoO, 


reniarkahic,  and  physiologically  are  still  entirely  inexplicable.  Just 
think  how  wnnderfu)  that  those  ncr^'e-filamcnts,  sensory  and  motor, 
shouhi  lind  each  other  in  the  new  adhesion,  and  that  even,  as  we  must 
BUppoBf»,  th(!  mumps  of  the  primitive  fibres  should  unite  as  they  bad 
been  united,  bd  that  correct  conduction  and  localization  might  result 
as  they  nctniilly  do !  We  cannot  here  go  more  exactly  into  tliis  aub- 
JMU  I  iviti  only  mention  that  the  mure  minute  process,  which  has 
been  very  carefully  followed  by  iScAiJ\  If^lf,  and  othera,  is  generally 
as  follows  :  lirst,  in  the  stimtp  of  the  nerve  there  ia  a  destruction  of 
the  norvc-shpRth,  possibly  also  of  the  axis  cylinder  to  a  certain  extent ; 
at  the  eame  time  in  the  neurilemmn  there  is  a  collection  of  celU, 
vhicb  proceeds  to  the  development  of  spindle-ahapod  oelU  in  the  aub- 
■Mitoe  lying  between  the  ends  of  the  nerve,  and  extending  into  th« 
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stump.  From  these  celU,  just  as  in  the  erohryo  during  intra-uterine 
lif(>,  newnerve-Bbrill»  develop  upward  and  downward;  the  filaraeots, 
which  arc  at  Cmt  wry  pale,  t)uhse<|iienlly  aoi|uire  a  sheath,  and  then 
canuol  be  dUtniguiahud  früui  ordinary'  ncn-e-filaincnts. 

The    most   leceal 
^w.  «1.  no.  O.  ifive3ltfr»tioii»    AS    to 

the  8i;{iiillranoc  of 
w.iitderiiig  cells  is 
new  formatiou  of  ti^ 
sun,  as  veil  as  ihe 
special  studies  over 
th(?  formation  of 
nerves  in  portions  of 
ta'Jpulcs*  tails  n-grn- 
e  ra  Unl  a  f  tc  r  i  1 1 j  u  r»*, 
have  madu  mo  doubi 
the  former  rii*w,  that 
young  regenerate-! 
nerve-filum-nts  were 
oompoend  of  sptodle- 
cells.  It  seems  to  raa 
nnioh  more  probable 
that  the  dirided  axi»- 
cylinders  prow  out  in- 
to roung  n4ir\'e-rdament!i,  and  (hat  tha  plGngat4;d  spiiHlhw^rlls,  whifh 
undoubt<'dty  exist  in  the  ncrvc-callui  in  certain  starres,  either  belong 
to  the  couuoctive  tissue  uf  the  neurilemma  or  are  detached  portions 
of  young  nervc-filanietils  containing  nuclei.  ^ 

The  las),  investigations  of  ICetimann  and  Eiclthorst  eonfirm  prG~fl 
vions  ones  in  regard  to  the  immediate  results  of  division,  hoi  ahnw  ~ 
that  the  young  ner\*e- filaments  grow  directly  from  the  uxia-eylinder» 
as  well  from  the  central  as  from  the  distal  part,  meet  together,  and 
blend,  as  the  offshoots  from  a  capillary  wall  sink  into  tJie  wall  of 
another  vessel,  and  so  may  form  a  communicating  caiiul  between  two 
vessels  (Äniolii).  The  process  in  the  wounded  ner\'e  corresponds 
most  beautifully  with  that  in  wounded  muwie.  In  the  muscular  as 
in  the  nervous  tilament  several  young  filaments  sprout  fron*  one 
primitive  Rlnmf^nt  {ft.  Fig.  23  a  ;  compare  Fig.  20). 

So  it  is  shown  that  muscles,  vereel«,  nerves,  and  epithelium  are 
not  regenerated  from  prohferaling  conneetivo-tissue  nella  or  wRn-fl 
dering  cells,  but  from  throwing  out  offshoots  from  their  ttaaue,  or 
from  c(>]!b  derived  from  the  protoplasm  of  their  llitsue.     It  i»  verv 
probable  that  connective-tissue  colU  also,  c«pocUUy  those  still  c 
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tainiDg  protoplasm,  «end  out  ofTshoots  at  the  wounded  part  in  whicb 
nuclei  suUequenily  form,  aa  is  done  in  the  nerves  of  the  tadpülo'a 
Uli.  This  point  should  bo  invosti^ted  again  ;  till  then  we  may  re- 
gard wandi-ring  cells  as  the  source  of  the  young  regenerated  (issue. 
Since  iSe/twann"»  touching  about  the  development  of  tissue  from 
cells,  we  ore  so  eouvitK»?d  that  every  new  tissue  proct^cds  from  voting 
celle,  thai  the  announienicnt  uf  independont  growtli  of  a  perfect 
tissue  without  interreution  of  colls  finds  liitle  ciedii ;  and  the  increase 


>, 


<i» 


SwnoranbMI:  a.  Mt«i>t«ni  da««  «trr  •IItUIoo  :  4.  flfh-iltr«:  fl.  ftai't  Mrve,  thirty  dijri.    Ulf- 
DtOwl  kUmt  DM.    An«r  A'tcUvrW; 

of  cella  bv  offshoots,  with  subsequent  development  of  nuclei  in  these 
olTiboots,  is  a  procedure  thnt  hi^tolngistB  hnve  long  kept  in  the 
bwkgrouDd,  substituting  for  it  cell-ilin«ion,  although  botanists  have 
ascribed  n  verv  prominent  role  to  ihU  mode  of  development  in 
plants.  From  the  latest  published  observations  we  see  that  the 
cspilhirT  walls,  the  nxis-oyltnder  of  nerves,  and  the  c^mtcnis  of  mus- 
cular niarnents  possess  this  espacity  for  outgrowth  without  direct 
participation  of  new  cells.  Rokitansky  ascribed  to  counective  tis- 
sue the  capacity  for  independent  outgrowth. 

In  the  human  being  the  regennraiion  of  nerves  ordy  tukes  place 
within  certain  limits,  which,  it  is  true,  eannot  bo  very  acouralcly  de- 
fined. The  romplete  n-generation  of  lai^ge  nerve-trunks,  as  of  the 
sciatic  or  median  nerves,  does  not  occur;  nor  does  it  t-ake  place  after 
exrisinn  of  large  portions  of  nen'c,  ij*  the  ends  remain,  say  throe  or 
four  lines  apart.  Very  ncourate  apposition  of  the  ends  of  the  nerve 
is  necessary',  for  apparently  the  transformation  of  the  newly-formed 
fajtenDOdiate  substance  to  nerve •snlwta nee  can  only  take  place  by 
nevus  of  the  nerve-slump,  although  there  are  different  opinions  about 
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tlic  modu  of  this  process  ;  wc  sliall  sec  simHar  condiUona  in  the  hcnl- 
iDg  of  broken  buiics,  wbcs'e  bony  union  only  follows  atx'urate  conjit» 
tion  of  the  fragini>riti  Now,  how  is  it  in  this  respect  with  bntiii  aoil 
spinal  tissue?  In  the  human  being  there  is  no  regeneration  here 
after  injury,  or  after  Ima  ^f  substance  from  idiopathic  ini)ammatinn,or 
at  least  not  sufficient  to  restore  the  power  of  conduction.  In  imimAjis 
indeed,  as  JirownSä/rtard  has  bliowti  in  pigeon»,  after  diviUing  Uhj 
spiiial  marrow,  there  may  be  regeneration  witli  disappcarauce  of  ihe 
purulysis,  which  has  of  course  occurred  in  all  parts  below  the  point  of 
division.  Unfortuniitoly,  this  power  of  regeuemtionof  »cnx's  ducreas*»« 
in  proportion  to  the  liighi.*r  dev^^lopment  of  the  vertebrate  animala^ 
und  it  is  least  in  man.  As  ia  known,  in  young  aalamanders  whole 
extremities  grow  again  when  they  have  been  amputated.  What  a 
pity  this  is  not  so  in  m;in  I  However,  as  regards  the  nerve«,  Nature 
o<*casionally  s<.tntt8  to  muku  a  fruitless  attempt  at  regeneration  ;  for 
quite  oilen  the  uerve-cnds  in  amputation-stumps,  instead  of  simply 
doatrizing,  develop  to  dub-sliaped  mxiules,  which  are  ocoasionally  ex- 
cessively painful,  and  require  subsequent  exciAion.  These  nodules  on 
the  nerres  consist  of  an  entanglement  of  the  primitive  nerve-tilamentSf 
which  develop  from  the  stump  of  the  ne^^■e  as  if  tJiey  would  grow  to 
meet  opposite  nerre-enda.  The  eicatrices  in  tlie  continuity  of  nervra 
also  are  sometimes  nodular  from  the  formation  of  convoluted  primitive 
filamentSi,  Such  small  nerve-tumors  (true  neuromata)  are  occasion- 
ally excessively  painful,  and  must  be  removed  «rith  tlie  knifa  But 
there  are  also  traumatic  neuromata,  which  are  not  at  all  painful,  as  T 
have  seen  in  old  amputation-stumps.  In  general,  tliese  prolifcnitionj 
of  nerve-eiciitrioes  are  to  Imj  compared  with  the  previously-raeotioned 
hypertrophy  of  connective -tissue  cicnlrioes,  and  witli  proliferating 
bone,  which,  although  rarely,  is  formed  in  great  exoess  in  the  bcaliug 
of  broken  boues. 

The  process  of  healing  after  injury  of  great  vessels,  especially  o£ 
arterial  trunks,  has  been  carefully  determined  by  experim«mt.  If  ■ 
large  artery  be  ligated  in  an  ainpiilaLiün  or  for  diseaae  in  its  continu- 
ity, as  the  ligatun.'  is  drawn  tight,  Ihc  tunica  intima  is  ruptured,  and 
the  tunica  tnuscularis  und  advcntitia  are  so  constricted  tliat  their  iuoer 
surfiices  folded  up  tie  in  exact  apposition.  You  may  siitisfy  yourselves 
of  the  fr(H|uent  although  not  necessarily  universal  rupture  of  the  in- 
ternal tunic,  by  liguting  a  hu-ge  arterial  trunk  in  the  cadaver,  fi»r  you 
not  unfrequcntly  experience  a  slight  grating  or  crackling  under  the 
6nger  when  lightening  tlie  ligature;  you  may  also  see  it  on  cutting 
0|>en  a  ligated  artery  after  dctuchuient  of  the  ligature.  From  the 
point  of  ligation  to  the  ucxt  brauch  leaving  the  artery,  both  at  the  ecu- 
tral  and  peripheral  ends,  the  calibre  of  the  vessel  fills  with  coagulated 


blood,  Üie  so-called  thrombus  {trom  6  Spoßßog^  Uie  blood-clot).  Tlie 
eoTeloping  ligature  kills  the  enclosed  tissue,  wlitcb  graduully  breaks 
dorm  into  pux,  aiid  whon  this  process  is  completed  the  ligaiTire  falls, 
or,  BS  WC  technically  express  it,  '^  the  ligature  Iiji»  cut  through,'' "  comes 
»w»y."  ^V^lea  this  has  taken  place,  the  rallhre  of  the  artery  must  be 
periDaoeiilly  aod  certainly  closed,  or  there  will  at  once  be  aoother 
hemorrhage;  Uuder  unfavorable  circumstaDces  it  niny  certainly  Imppeit, 
in  small  as  well  as  in  arteries  of  medium  or  large  size,  that  the  ligature 
oats  through  too  sooo,  and  then  dangerous,  sudden  secondary  bsraor* 
rbaga  oooura.  We  may  foresee  this  if  the  wall  of  the  artery  was  di»> 
eased;  often  caldSed  arteries  oauuot  be  ligated,  as  the  ligature  does 
net  oompress  Lhom  or  cuts  through  tbeiu  ut  once ;  soiuuiiiiics  the  ar- 
Kay  is  softened  (us,  for  instance,  when  part  of  its  course  has  been 
through  the  wall  of  a  large  abscess)  so  that  on  ligation  the  ligature 
cuts  through  and  must  Ihi  applied  ^rther  up.  But  unfortunately,  in 
perfectly  healthy  subjects,  as  I  found  iu  the  lust  war,  luemurrhagcs 
too  often  occur  frum  tLe  puiut  of  ligation  of  large  arteries,  where 
carefuQy-applied  ligatures  cut  through  before  the  organic  closure  was 
firm  enough  to  resist  the  current  of  blood ;  this  grc>-Atly  impairs  thd 
value  of  such  operations,  whiuh  are  often  temporarily  ucccssary  to 
■are  the  patient^s  hfe. 
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he  oonsidemtion  of  whut 
end  of  tbß  ressel  Trum  tbo  cua^piIatloD  of  the  blLKxl  ti 
experiments  on  auimals  and  accltltiiitul  ub»cn'iiliüiia 
Oll  mau  Uuvc  given  liic  following :  tlm  blood-clot  ul 
rtrsl  lyiu^  loose  in  the  vessel  gradually  becomes  more 
limily  altacbcd  to  the  wall  of  the  vessel,  and  con- 
etaully  grows  harder,  but  still  remains  red  for  a  long 
time  ;  tt  does  not  lose  its  color  for  weeks  or  montiiR, 
ftnd  then  does  so  lirst  in  the  centre,  so  that  the  reut 
of  it  stili  retains  a  BÜght  jellowisk  tinge.  After  the 
deliichment  of  the  Ugiiture,  the  thrombus  is  so  hard 
aud  so  iirnily  attached  to  tlie  m-u1Is  of  the  vessel 
that  the  calibre  is  enlirdy  closed.  Tlie  preparation 
(Fig.  24)  shows  you  tlid  thrombus  formation  in  an 
KTiory  afttir  ligation  in  the  continuity ;  the  lower 
thrombus  reaches  to  the  point  of  departure  of  the 
first  branch,  the  U|>pcr  one  not  so  fiir;  the  former  is 
the  rule  as  laid  down  in  must  books,  the  latter  is  a 
not  uncommon  exception.  Plugging  of  the  artery 
by  a  blood-clul,  whieh  beoomcs  firm,  is,  however,  only 
a  provisional  state,  for  the  thrombus  does  not  remain  so  for  all  future 
tim(^,  but  the  cicutricial  tissue  slirtnks  and  uiroptiics;  tliis  takes  plaoo 
in  the  course  of  months  and  years,  at  which  time  the  closure  of  the 
artery  at  the  point  of  division  lias  booome  solid  by  adhesion  of  the 
walls  of  the  vessel  If  you  examine  such  an  artery  a  few  months  after 
the  ligation,  you  find  notliing  of  the  thrombus;  but  the  artery  termi- 
nates in  a  conical  point  of  ciciitriaal  connective  tismic 

The  al]o^-e  changes,  which  we  may  follow  with  the  naked  eye, 
show  that  in  the  blood-clot  there  is  a  change  which  essentially  consist« 
in  its  increasing  fimmess  and  coherence  to  the  wall  of  the  ressel ;  wa 
shnll  now  study  with  tlie  microsoope  on  what  this  transformatioD  of 
the  blood-clot  depends.  If  you  examine  the  recent  blood-clot,  you 
find  it  to  consist  of  red  blood-corpuscles,  a  ftiw  colorless  blood-oolls, 
and  of  line  filaments  and  coagulated  fibrine,  arranged  in  irr^ttlar  net- 
work.  If  you  take  a  thrombus  two  days  after  tlie  ligation  of  a  small 
or  medium<sized  artery,  it  is  ßrmorthati  at  first,  and  ia  broken  up  with 
difficulty ;  the  red  blood-cells  are  little  changed,  the  white  ones  are 
greatly  increased;  tbcy  have  somctiinc-s  two  aud  three  nuclei  bs  pre> 
viously,  sonictimeä  single  pule,  oval  nuclei  wiüi  nucleoli;  some  of 
these  cells  are  almost  doui>lc  the  size  of  white  blood-eells.  The  fine 
filaments  of  the  Sbrine  are  united  to  an  almost  homogeneous  mass, 
which  is  diilicult  of  didKion.  If  you  agnin  examine  a  thrombus  six 
da>'8  old,  the  red  blood-cells  have  almost  diaappeJired,  the  tibrtne  ii 


FflRMATIOX  OP  TUnOMBrS. 


13d 


/^ 


ritt.«. 


S^>^ 


more  firm  nuU  bomogcueuus,  and  even  more  difBcull  to  separate  than 
previou&l)' ;  u  large  Dumber  of  spiuJIe-elmped  oclla  with  ovul  nuclei, 
shuwing  di&tinct  divisiuus,  appear.  From  llic  above,  it  appears 
Utut  tivvit  (]uit<?  carty  a  iiunil>cr  of  UHog  cells  appear  in  tlie  blood* 
clot,  whose  further  dpvelopment  will  be  seen  from  what  follows. 
Since  wo  obtain  a  more  aocurat«  understaodini^  of  the  changes  in  the 
thrombus  and  its  relation  to  the  arterial  walls,  hy  making  transversa 
section«  of  the  thrombosed  artery,  we  shall  proceed  to  do  (his. 

Tliis  pn'inaraliori  shows  a  transverse  section  of  a  recent  thfom* 
bus  in  a  smallurter)*;  within, the  delicate  mosaic  formed  by  the  crowded 

red  bloud-corpuscles,  aiiiuog  them  u 
few  round  'M'hite  blood-eells  (»vliich 
have  been  rendered  visible  by  cat^ 
mine);  next  comes  the  tmiica ititim:i, 
laid  together  in  regular  folds,  in 
wliich  the  blood-clot  clioj^;  then  the 
tunica  muscularis;  tlicn  the  tunica 
advunlitiu,  with  the  net-work  of  uliis- 
tic  tibres ;  to  the  ri;.dit  some  adherent 
loose  coimcctive  tissue.  Tbe  next 
preparation  (Fig.  2fi)  is  the  trnnsverse 
seoiion  of  a  buman  artery,  closed  with 
a  thrombus  for  six  days ;  we  see  no 
red  blood-cells;  the  wliite  ones  am 
greatly  increased,  mostly  round;  but, 
in  the  tunica  adventitia  and  surrounding  councctlx'e  tissue,  there  has 
already  been  some  cell  infiltration.  If  we  now  examine  a  ten-day-old 
thrombus  from  a  Ur^  muscular  artery  of  the  thi^h  uf  a  man  (Pig.  27, 
M),Trcfind  it  already  oontidniug numerous  spindlc-oclls,  which  are  partly 
arranged  in  strin;  (subsequently  vessels) ;  the  intcreellular  substaoce 
lA  Klamenlary,  here  rendered  transparent  by  acetic  acid.  Finally,  there 
is  slso  fonnation  of  blood- vesApiü  in  the  organised  thrombus,  as  you 
we  in  tbe  following  preparations  (Fig?.  38  and  29). 

It  has  been  established,  by  the  investigations  of  O.  Weber^  that 
Ui0  veasela  of  the  thrombus  communicate  partly  wiih  the  calibie  of 
the  thrombosed  vessel,  partly  with  its  vasn  vasonim. 

The  prnrcBS  of  healing  in  transversely-divided  veins  appears  at 
the  first  glance  to  be  much  simpler  than  in  the  arteries;  even  in  the 
*arge  veins  of  the  extremities,  the  divided  ends  fall  together,  and  ap- 
pear to  heal  at  once,  as  soon  as  the  blood  has  been  obstructed  at  the 
next  valve  above ;  at  these  valves  cluts  form,  and  they  are  often  much 
larger  than  is  desirable;  this  fonnation  of  clot«  extending  toward  the 
heart  will  hereafter  ocoupy  our  earnest  attention.  But  I  have  of  lata 
10 
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Peculiar  rcavjns  «msud  uic  to  mvustigatc  lOüre  accurately  Ibe  or- 
gvntntion  of  tiie  üirotnUis.  lliu  importance  of  this  process  is  nither 
exttmsire;  a  point  on  wtii<:h  jou  cunnot  at  prcnent  Judge  well,  but 
will  ItercaAcr  bf!  In  a  jjoHltion  to  estUiiate  ful)^,  when  we  oimic  lu 
treat  of  diseases  of  tlie  vcssdä, 

Frum  my  invrati^itjons  up  to  the  presriit  time,  I  do  not  think  I 
dan;  retract  the  lisserlion  that  eoag-ulateil  (ibrine  rnay,  by  aid  of  eells, 
be  Uau^formed  into  conueclive-tb>üiie  intereellular  substutice,  altliuuj^h 
I  eannnt  diride  ulietber  lliis  be  due  to  true  metamorphosis,  or  to  u 
|n'a<liial  sulw-iilulion  of  oeUprotoplusin  for  disappearing  fibrine.  Some 
have  atlmnpted  to  refer  tiie  origin  of  ttie  cells,  which  appear  in  con- 
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stantly-incrcnshig  nuralwra  in  the  l!iroinbus,to  the  waU  of  the  veasdj 
the  artori«i,  us  well  us  the  veins,  arc  coitted  with  a  lioit)}?  of  epiilif 
liiim,  which  lo  some  extent  r(.*preseiits  tlie  inncrninst  himella  of  tiip 
tunica  intitun.     Theäc  epithelinl  cells  and  tho  nuclei  ••!  ihn^  KiriuU 
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tumelK^  of  the  inlitna  have  been  elaimed  a  priori  Uy  some  aiithon, : 
that  thry  couhl  let  now  cells  Ik»  fonnet!  from  them,  ami  prow  inco  tl 
thrombus;  in  his  la^t  work,  Thiersch  also  iitcliiies  to  IJua  vtcvr. 
acknowlc^dgi!  that  I  myaclf  formerly  Blrongly  eoinhniiK]  the  fu|»[ 
tion  thiit  the  blood  could  of  itself  become  or^a)iizetl  to  connectin 
tissue  willi  vessels ;  but  fmm  exiiiiiluntions  of  transvise  Btx-tioiia 
thromlioaed  arlerie»,  I  am  satisfied  of  its  eorreetncs*.     AftiT  baviotfl 
iibtttidoned  the  tilen  of  proliferation  of  stable  tissuenx-lls  in  in  flamm»] 
tioTi,  we  ran  nn  loiiper  talk  of  a  prolifemtion  of  the  iDlimn  in  the  ol 
senw.     Hut  wheiiw  (XJiue,  then,  thrst^  nowly-fonned  cells?     I  have  ot 
doubt  tliaL  ihej  originate  from  the  white  blood^eells,  wfaieh  luiro  beea 
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ninlonor  ■  rnnavprve  fwtliiii  af  ■  hnrnNii  rfamnrsl  Tain,  «rllb  an  un^nUod  vucnlar  IhroBibBft. 
Ütlar*alV(^rk<i.poUti>ini>r  UioU)l;;h:  a  it,  Tanto»  Intlitu;  bti,  tnnlln;  f  c,  i^venilllA  :  tf4i 
mvciopxts  Ml^it.tr  Huon:  Th,  Ci^Bnlnd  tlinirabn«  vlih  Yi«w:t«;  rlio  lajoiinif  of  tM 
fltihtut  t*  ktUi  diaUnctljr  TlAbleln  IM  poriphsiy  of  Lta«  itmnibui.  UajpilltKl  iWdiuMan. 

partly  enclosed  in  the  tlironihuit,  partly  mny  hare  vandcrffd  into  it, 
nooording  to  tJic  obsenalioQs  of  V.  liecktinrihaitfen  niul  ISuhnoß'. 
Am  i^ardfi  the  red  bloud-ccUs,  il  seems  timl  1)k-j  ^Tii(Jii;illy  unite  u'ith 
ibo  oougulut«d  nbrinc,  lose  their  shape,  b4>uome  iiiU-i-oellulur  subi^lance, 
niid  lose  Uit-ir  colttrin^  matter,  which  Is  separutod  us  grunule«  or  cry»* 
Cals  of  hL-niatuidiii.  Litllo  us  «vc  kttuw  whence  bluod-cells  come,  and 
whliher  ihi.'v  jj^,  ftlill  it  is  L'ertaifi  Hint  the  white  cells  enter  the  blood 
from  the  lyniplmtic  vessels,  and  ttiat  they  enter  the  Utter  from  the 
lympbatio  g'huids  or  connective  tissue  elsewhe-re ;  t}icy  are  eclls  tlial 
oriKiiuite  directly  fnioi  oonoeetive-tisaue  cell»,  or  from  a  protopluani 
Hoaloguua  to  oonnective  tiasue.  Are  these  cells  still  viable  wlien  en- 
closed in  ■  blood-clot?  After  cuniinf^  t«>reet  here,  can  they  traiisfomi 
ifactnsrIrL's  to  tissue?  It  is  itn)wissib]e  to  alCrm  ur  detiy  these 
quesli'nis  aliaolutely  :  since  liubuojf'  has  shown  tlrut  wunderrng  cellä 
enter  the  tlirombus,  and  may  thirre  continue  their  nioventeuts,  then* 
IB  no  ut>cf«sity  for  supjiosiii^  lliat  the  white  blood-cells  (which  ore 
idcuticat  with  wandering'  cells)  enclosed  in  the  thrombus,  ou  ooagulti- 
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tion,  no  longer  move,  aud  cannot  be  transformed  into  tissue,  Uiih- 
erto  llicro  have  been  no  invcsti;ratiuns  as  U)  wlietlier  wandering  cftlU 
pass  tJirougli  tlie  wftUs  of  nrtorii-s  as  ninlily  as  through  tljose  of  reir 
Oft  ßubnoifs  iiivc&ii)r»tioiiR  unly  rer*?r  to  venous  IhrombL  Some 
my  invi^ttgntinns  in  tins  direction  showed  nie  Lhut  minute  cinna 
frntnules  passed  through  the  otnAid  of  a  dog  into  tlie  thrombus,  ' 
I  could  not  satisfy  niysflf  that  Üicy  were  rcpluwU  by  wunderlng  cells. 
Su  at  present  it  is  uuccrtaiu  whence  the  numerous  wnndering  cells  in 
Uli  orK«iiizinj;*  iirteriul  thrombus  originate,  nnd  how  they  enter  tfaerei 
'J'^haii«offy  ill  a  very  ciirefu!ly-->tnilie'l  work  that  has  lately  appeared, 
calls  attention  to  the  fact  that  a  grv-nt  portion  of  large  thrombi  are 
destroyed  by  disintegration.  This  is  vitv  tnie,  but  he  goes  too  fiir 
when  be  entirely  denies  the  provisional  organ tziiti cm  of  the  tbrtmibus, 
and  Buppnsi's  that  the  disintegration  of  tlie  clot  is  imuiediutuly  ful 
lowed  by  the  adhe.siun  of  the  walls  of  tlie  vc&»el,  to  which  I  hu\ 
RuUed  attention  as  the  deGnitc  tenuination  of  the  whole  procesa. 

As  1  have  already  stated,  peculiarly  favorable  condiiions  nro 
quiMte  for  the  b1ood^:'lot  tu  become  organized.     It  is  an  absolute  Li 
in  tho  human  orgaiitsni,  that  non-vascutar  tissues,  which  are  Dourish 
by  means  of  cells  nloue^  liave  no  great  extent ;  the  articular  cartihigc; 
the  coniua,  the  tunica  intima  of  these  vessels,  the  tii<»ues,  are  all  in  thini 
layers ;  in  otlicr  word»,  the  cells  of  the  human  body  cannot,  like  those  of 
plants,  carry  nutrient  fluid  to  any  given  distance,  but  are  liinitcfl  i 
their  ccinduativc  [»wer;  at  certain  distitnc«»  new  blood-vessels  mu 
appear,  to  supply  and  carry  off  the    uulrient    fluid.     The  blood-clol,' 
consisting  of  cells  with  coagulated   fibrine,  is  at  first  a  non-vascula* 
cellular  tisetie,  which  can  only  oiaintaiii  its  existence  in  thin  layera,1 
This  apjMiurs  from  obsorxations,  which  we  slmll  hen-afler  ofti-n  hai 
oocnsion  to  mention  ;  namely,  that  large  blood-clots  are  not  orgautAVJi 
at  all,  or  only  in  tlicir  jK-riphRral  layers,  while  they  disintegrate  in  tl 
oentre.     From  i\x\^  it  appears  that,  in  healing  by  the  first  intention,  % 
»mall  amount  of  blood  lying  between  the  etiges  of  the  wound  does  no. 
hiirm,  while  a  larger  amount  interferes  with   heating,  or  prevents  it 
altogether.    Vou  will  soon  be  able  to  verify  this  obscrratioD  in  tba 
cUnin. 

The  formation  and  organization  of  the  thrombus  have  eng«; 
the  attention  of  surgeons  and  anatomists  since  the  time  of  Joh 
Bunter  and  even  yet  thev  ara  not  fully  understood.  We  must  eo 
aider  them  hero  on  aeconnt  of  their  general  liiatogoiietic  interest,  al- 
though of  late  it  ia  doubtful  whether  thrombi  are  practically  as  im- 
portant for  the  results  of  ligation  as  was  formerly  supposed.  Even 
Porta  called  attention  to  the  fact  that  the  quick  adhesion  and  union 
of  the  tissue  around  the  ligatcd  artery  was  as  important  as  organi 
Iton  of  the  thrombai.     Surgeons  have  kopt  this  point  irell  in  ric 
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•Iwajpa  siriring,  by  most  carefully  operating  and  attending  to  the 
wound,  to  attain  healing  by  the  first  intentiun.  But  it  was  the  suo- 
oeu  of  aoupressure  whioli  first  showed  cleurly  that  the  sdlieaion  of 
the  tissues  by  oo&gulable  exudation  even  in  forty-eight  hours  is 
enough  to  keep  securely  the  compressed  or  twisted  artory,  eveu 
when  It  is  the  size  of  the  femoral.  Although  tocher  haa  sliown  that, 
eren  after  acupressure,  thrombi  oocur  in  arteries,  yet  they  are  too 
small  to  check  bleeding  in  a  large  artery  within  forty-eight  Lours. 
Heucc,  even  from  this  point  of  view,  attempts  to  replace  the  ligature 
by  other  methods,  whiuh  leave  no  threads  in  the  wound  but  permit 
its  entire  closore  by  first  intention,  should  be  enoouragod  without 
denying  in  any  way  che  extraordinary  advantages  of  the  hgature. 


I^et  us  now  liMjk  at  the  fate  of  the  circulation  after  ligating  a  large 
aiterr  in  the  cuulinuity.  Suppose  that,  for  a  h».'inurrhBge  lu  the  leg, 
the  femoral  artery  has  been  ligntcd ;  how  docs  the  blood  now  reach 
the  leg?  how  ivill  the  drculalion  go  on  ?  Just  as  on  closure  of  capil- 
lary di&tricta,  under  increased  pressure,  the  blood  presses  through  the 
next  permeable  vessels,  which  are  thereby  dilated ;  tlio  same  tiling 
occurs  on  closure  of  small  or  medium-sized  arteries.  Under  increased 
pressure,  the  blood  Hows  through  the  branches  close  abov'e  the 
tliTombus,  and  from  the  Duuicrowi  U'tcriul  anastomüses,  both  in  the 
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long  nxiü  and  various  transverse  axes  of  the  Uinb,  reaches  other  arteries, 
Üu'ough  whicli  tl  soon  iigain  streains  iiilo  the  periplienil  end  of  the  ligat« 
eo  ^c«scL  An  nrtcrial  coUateral  cinruliLtiou  is  csLabluthcil  to  thcsitlu  of 
the  Ug&lcd  RU(1  tlmDtnbosüd  portion  of  Clieart«rial  truuk.  Without  ibis, 
the  part  of  the  body  lying  below  this  point  would  not  receive  Buf& 
cienl  blood  nnd  would  die ;  it  would  dry  up  or  pntrefy.  Kortunately, 
ortoriol  anastomoses  are  so  tree  thut^  p.vcix  after  ligation  of  a  Uirge 
artery,  like  the  axillary  or  femoral,  auch  a  case  Ib  not  apt  to  ooour ;  in 
diseased  arteries,  however,  whicli  do  not  distend  EufTiciently,  inortlQ 
catioQ  of  tlie  affected  extremity  nmy  occur.  The  modes  in  which 
these  new  vascular  connections  form  vary  greatly.  Vears  ago,  J^>rta 
made  very  prufuund  researches  on  this  point,  and  from  his  numcrouei 
cxpcnnients  stalled  the  following,  aa  the  tj^pes  o£  collateral  circula- 
tion: 

1.  Direct  eollatcrol  circulation  Is  established ;  i.  e.,  there  are 
Btrongly-dcvelopcfl  vetiiselit,  which  puss  Srom  the  central  end  of  tb^ 
artery  directly  to  the  peripheral  end. 

These  uniting    vessels   are  ^*^  •*■ 

chiefly  the  dilate'l  vasa  vasomni, 
and  tiie  vessels  of  ihe  thrombus ; 
it  might  happen  th.'it  one  ot 
tKese  uniting  vessels  shuiJd  dt- 
hitc  so  much  as  tu  uix{uire  the 
appearance  of  being  simply  the 
trunk  repenerateil. 

2.  Tliero  is  an  indirect  col- 
iatera]  circulntion ;  i.  c^  the 
ronnecting  branchi;s  of  the  next 
lateral  arteries  are  greatly  di- 
lated, as  in  tlic  following  case. 
Fig.  33. 

The  most  striking  example* 
of  both  varieties  of  collateral 
circulation  have  here  been  cho- 
sen ;  but  when  you  examine  the 
numerous  sketches  of  ^orta, 
and  youreeU'ea  repent  these  ex- 
periment.«, you  will  lind  that  in 
most  cases  direct  and  indirect 
collateral  circulation  are  com- 
bined, so  the  only  value  of  the 
classirieation  Is  to  group  tlie 
oincrent  forms  in  some  way.  »n«-iic«iiMu.  Afiu/trrfo. 

It  IK  an  excellent  anattimi- 
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cal  exercise,  to  repreäeiit  for  youriwlves  how,  after  ligation  of  the 
differeut  artericn  uf  otic  or  buth  «:-xtrfiiiititi8,  or  uf  tliL'  trunk,  the 
blood  will  reach  the  parts  beyond  the  point  oC  lij^tion  ;  in  this  you 
would  bo  well  a^jsisted  by  the  plates  of  arterial  aQastomo.titi  in 
JCrause»  teil-book  of  anatomy.  In  the  surgery  of  old  Ctmntd 
Martin  Latifff.nbffk^  thc^e  conditions  art-  carefully  <U'S<!nbcd  in  the 
ciiapter  on  aneurisms.  The  reversal  of  the  blootl-cuiTcnt,  which 
not  unfreqaently  takes  place  in  those  eoUateral  circulations,  occurs 
•uitb  wonderful  rapidity,  when  the  auastonioBcs  are  free  ;  if,  for  in- 
etttoce,  we  ligate  the  couiuiou  carotid  in  a  man,  and  Ihen  divide  the 
artery  beyond  the  ligature,  the  blood  encapea  with  great  force  from 
the  periphentl  end,  that  x*,  backward  as  from  a  vein.  In  all  surb 
cases,  where  the  atlory  to  be  ligated  has  free  anastomoses,  if  a  piece 
U  lu  be  cut  out  of  the  artery,  we  sbotUd  Hrst  ligate  both  central  and 
peripheral  cndA,  to  be  insured  against  hicmorrhage  ;  this  is  an  im- 
portant practical  rule,  which  i«  often  neglected. 

The  recent  investigaiions  on  the  forniarinn  of  rejisels  W  Arnold, 
already  spoken  of,  a©  well  aa  those  on  tubercle,  of  which  we  shall 
hereafter  speak,  have  given  new  material  for  the  view  that  the  aub- 
Maoce  of  th(>  wall  of  the  vessel  as  well  a»  its  endolhtilium  takes  an 
artive  part  in  the  new  formation  ;  and  in  a  recently  published  work 
of  /fitfrfuf»  it  is  stated  ne  very  probable  that  the  greater  part  of  the 
young  tissTie  formed  in  a  thrombus  proceed«  from  the  endothelium. 
Thus  the  views  on  this  subjct't  have  been  uusoltlud  for  years. 
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LECTURE    X. 

h»  a  Kole,  rtincmrcj  WaniidB  beAl  qnlckl;  \>y  Fint  Intention.— Nccdl«  Puulinit 
Kueillce  rL-riiULiiiii);  in  tlie  Body,  tlieir  Kstrairtion.— Pnnotun-J  WoumlaofUlANirrw. 
— r^jnctured  Wouudit  of  tlia  Arterice ;  Anearyania  Tnamalicuni,  VuioMum,  Viriz 
Aaouf^unaLioiu. — PuiuAurad  Wound«  of  Üio  Voiiu,  Vencftoctioo, 

Most  punctured  wounds  are  simple  wounds^  and  luuaUjr  beol  bj 
(iret  intention ;  many  of  thorn  are  nt  the  same  time  incised  wounds, 
when  the  punrturing  instrument  has  a  certain  breadth ;  some  have 
\}ie  L'haractpristics  of  contused  wounds,  when  the  puncturing  instru- 
ment was  blunt ;  in  this  case  there  is  g;cnerally  mure  or  U'-ss  suppura- 
tion. We  make  many  punctured  wounds  with  our  sui^ical  iiiatru- 
mcnts,  as  with  acupuncture  M«i/fc» — fine,  long  needles,  that  we 
occasionallj  employ  to  examine  whether  and  how  deep  below  a  tumor 
or  ulcer  thn  lione  is  destroyed,  etc,  ;  with  acuprejoiure  needles^  wliich  we 
use  for  arresting-  hiemorrliage ;  with  the  trocar,  a  dafrger  with  a  tlutx^ 
sidcil  point,  furnished  with  a  closely-tUling  canula,  bd  instrument  foi 
drawiTig  off  Iluid  from  cavities. 

Dirk,  sword,  knife,  and  bayonet  punctures  are  often  simultaneously 
incised  and  contused  wounds.  If  these  pnnctiircd  wounds  be  not 
aw;om[Minied  by  injurv  of  large  arteries,  vpin»,  or  Ixmi»«,  and  do  not 
enter  any  of  the  cavities  of  the  liody,  they  often  heal  rapidly  and 
without  treatment 

The  most  frequent  punctured  wounds  are  those  mnde  with  needle»^ 
especially  in  women,  and  how  rarely  a  doctor  is  culled  for  tbem  I 
Such  an  injury  is  oidy  coniplicatcd  by  a  needle,  or  a  part  of  one,  en- 
tering the  soft  parts  bo  deeply  that  it  cannot  readily  be  exlrnoted. 
This  occasionally  happens  in  difTereat  parts  of  the  body,  as  from  a 
person  sitting  or  ftilling  on  a  needle,  or  some  such  accident.  If  u 
needle  has  entered  deep  under  the  sWin,  the  s^-mptoms  are  nsiiattv  so 
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fM^hl  tlint  (lie  patieitts  rarely  hnve  any  decided  sensation  of  it;  in- 
dued, they  ofle»  caniiot  say  whether  the  newüc  biiH  rtally  entered^ 
■lid  wbere  it  ia,     And  in  the  soft  parts  this  body  usually  induces  no 
cxtrmal  symptoms,  but  may  be  cnrricd  in  the  body  for  month»,  yeiirs, 
nr  rron  a  lifetime,  without  trouble,  if  it  do  not  enter  a  ncr\'e.     The 
oeedlc  rarely  remains  stationary  at  tlie  point  where  it  entered,  but 
wmiide»  about ;  it  i&  shoved  along  to  other  parts  of  tlie  body  by  con- 
traction of  llie  museles,  and  thus  may  cume  to  light  a  long  distance 
from  the  point  of  entnincc.     Cast's  have  l)ecu  observed  where  hvBtor- 
irtl  wkimen,  from  the  peculiar  vauity  of  allracting  the  attention  of 
jiliysicianSf  have  inserted  numerous  needles  in  difTeront  parts  of  tlie 
fcody;  tbe«e  needles  appeared  now  here,  now   there.     Kvcn  when 
ricvdlea  bare  been  swallowed,  ihey  may  williout  danger  juiss  tlirough 
^e  walls  of  the  »tofnai-h  and  intestines,  and  come  to  the  surface  at 
AUjr  part  of  the  Klxloniinul  wall,     ß,  von  lMn<ienbeck  found  a  pin  in 
th^  centre  of  a  vesical  ealridu»  ;  on  more  careful  inquiry,  it  was  found 
(JB^t,  when  a  ehild,  the  )>alicnt  liad  swuUotved  a  pin.      The  pin  may 
|xs.-ve  passed  through  the  intestine  into  the  bladder  ;  here  triple  phoi- 
ptm^'^  were  deposited  around  it  in  biyers,  and  this  was  possibly  the 
(j^^Hi  of  thn  cJilculu».     IHttle  had  a  Kiniilar  experience. 

When  the  nee<ile  has  remained  for  a  time  in  the  soft  [uirts  without 
(.^  editing  pain,  or  when  needles,  passing  through  the  body  from  within 
o(^a^'^>^i  eomc  to  the  surface  close  under  the  skin, they  usually  excite 
^   Xi  ttic  iuppuration  ;  the  pierdng  feeling  becomes  more  decided  ;  we 
gn^Bte  an  incision  at  the  painful  sf)ot,  let  out  a  little  thin  pus,  and  in 
^^^    pus-cavity  find  tlie  needle,  which  may  be  readily  removed  with 
frks-«3ep^     ^^  '"  difficult  to  explain  why  this  body,  which  for  months 
Hias-    ninveil  about  in  the  body,  shouhl  at  length  excite  suppuration 
^-l»cTi  it  arrives  under  the  skin  ;  yon  must  here  satisfy  yourselves  with 
ample  knowledge  of  the  facts.    The  following  interesting  ease  nuiy 
,^cr  the  course  of  thew  injuries  more  cl(»ar  to  you:    In  Zurich  a 
«erftcljy  idiotic  female  deaf  mute,  thirty  years  old,  was  brought  to 
the^   clinic  with  the  diagnosis:  typhus.     No  history  of  the  case  could 
t«   otit&iiiRd  from  the  |Niticnt  or  those  about  her,  who  were  also  lack- 
ing in  intulligraoc    Tlie  patient,  who  often  remained  in  bed  for  days, 
(uacl  pimploined  for  a  short  time  of  pain  in  the  ileo-ca-eal  region,  and 
ha«!   Diodi-rate  fever.     Examination  showed  a  swelling  at  this  point, 
vbicb  increased  the  following  days^and  was  very  painful  on  pressure; 
ib^    skin  r<xldeDe<l,  fluctmiiion  t>ecame  evident.     It  was  clearly  not  a 
oa^fc«(ir  tophus,  but  yon  may  imagine  what  diflerent  diagnoses  there 
w^rr»as  to  the  seat  of  the  suppuration,  for  there  was  undoubtedly  an 
•t*Ä«eM;  it  might  be  inflammation  of  the  ovari-,  perforation  of  the 
'^■•»ufiinn  process,  an  alisccss  in  the  abdominal  walls,  etc.,  etc, ;  stilL 
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Eoroctfiitiff  could  be  siüd  a^Iiiüt  all  ihat  lijpntliosoe.  Aflcr 
day»  the  reiKle»ed  sktn  be*^aino  very  thin,  tlie  abscess  puiuted  abuut 
tlie  bcigbt  of  the  anterior  e'lperior  spinous  procr'ss  of  tlic  ilium,  a  few 
lingers*  breadths  aboru  Pou|wrt*!i  ligament,  anil  I  made  an  incision 
thmug]i  the  skin ;  tliere  wtk/t  eracuuttH)  a  gnasv,  brownish,  sauious  pus, 
with  a  strung  fecal  odor.  As  I  exainiiiwi  ilie  abecess-cavitv  with  ny 
Gngcr,  I  felt  a  bar<],  rod-like,  firm  \>ady  iu  the  depth  uf  the  abwess, 
and  proj<icting  aligbily  into  it.  I  begun  to  extract  it,  ami  pulled  am) 
pidled  till  I  brou^rht  out  a  kniltiug-nccdlc  almost  a  foot  lonjr,  %vbi<-h 
\riis  suniewliuC  rusty  and  pointed  down  toward  the  pelvis.  The  ab- 
Boess-cavity  was  cloth«!  with  ilabby  granuliitions.  When  I  tried  to 
examine  the  opening  that  the  needle  must  have  left  bebind,  I  could 
no  longer  find  it ;  it  had  closed  aguin,  and  xviis  covered  by  tlie  gniait- 
Iati(}ns.  The  abscess  t<Kjk  a  long  time  to  heal ;  it  at  last  did  so 
williout  further  accident,  so  tlml  in  four  weeks  the  puttent  vros  di»> 
missed.  As  I  showed  the  unTorluuato  cretin  the  extracted  needle,  aha 
hiiiglied  in  her  idiotic  way;  that  was  uU  we  could  make  out  of  her; 
pfrhaps  this  may  have  indiftttcil  some  slight  recollection  of  tJie  needle. 
It  is  most  probctble  that  the  patient  bad  inserted  tlie  needle  into  the 
vagina  or  rectum — procedures  in  which  even  women  not  idiotic  find 
tome  incredible  pleasure,  as  you  may  see  in  T>icßmbacfi'$  operative 
Bürgen*  ill  the  chapter  on  extmction  of  foreign  bodies.  It  is  not  im» 
[»Hsible  that  in  this  case  the  needle  passed  by  tlie  siile  of  the  \^ginal 
portion  of  the  uterus  through  the  ciceutn,  for,  from  the  gua-containing 
pus  uf  tlie  abscess,  wc  may  decide  that  there  was  at  least  a  tcraponuy 
oummunicatiun  with  the  intestine.  It  is  true  tbis  eantiot  bo  regarded 
as  absolutely  certain,  for  pus  in  the  vicinity  of  tlie  intestines  by  the 
development  of  stinking  gases  may  putrefy,  even  when  no  commuul 
cation  with  the  interior  of  the  intestines  exists  or  has  existed. 

The  extraction  of  recent lycuter cd  needles  may  bo  very  ditficult, 
especially  as  the  patients  are  not  unfrequently  very  tmdecided  in  their 
infumiiition  about  the  loc^itiun  of  the  body,  and  occnsionally  from 
abarae  w  ill  not  acknowledge  how  the  needles  (in  the  bladder,  for  in« 
BtJince)  obtained  entrance.  We  should,  with  the  left  hand,  fix  tbo 
spot  whore  we  shall  most  probably  find  the  foreign  body,  carefully 
cndeuvoring  to  press  the  skin  together  in  folds ;  we  must  at  tlie 
time  be  careful  that  the  needle  dties  nut  again  change  its  positioi 
winle  we  are  making  the  incision.  Komutimes  we  feel  the  body  raoro 
or  less  distinctly,  and  can  cause  pain  by  pressing  on  it ;  tliese  nttempta 
must  decide  the  point  of  our  incision.  Aftej*  dividing  the  skin,  we 
attempt  to  sei?,«  t!ie  needle  with  a  pair  of  good  dissecdni;  forceps; 
very  tense  bands  of  fascia  may  readily  deceive  ua,  esperiiillv  «bout 
the  lingers,  for  with  forcc{>s  our  sense  of  feeling  is  always  uncnrtaia 
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If  we  oannot  find  the  needle,  we  may  move  tite  pnrts  some ;  tli^ 
ooedie  is  then  sometimes  morcd  into  a  position  where  it  maj^  bt* 
■eiztd  more  readily.  The  extraction  of  foreign  bodies  requires  a  ce^ 
tain  amouDi  of  practice  and  manual  dexterity,  which  we  acquire  only 
with  time  and  practice ;  here  natural  knack  Is  uf  grt-at  service. 

Punctured  woundx^  made  with  instrumeuts  not  very  slmrp,  arc 
occasionally  interrupted  in  their  jirocess  uf  healing.  Externally  they 
heal  bv  6r8t  intention,  but  after  a  feiv  days  there  iire  suppuration  and 
LJiflamiuution  lu  the  deeper  purl»;  the  wound  eitlier  op^'iis,  and  the 
whole  tract  of  tlie  wound  suppurates,  or  the  pus  breaks  through  at 
Wime  otlirr  point.  Tliis  occurs  piiriiculnrly  in  cases  where  a  foreign 
bwly,  as  the  point  of  a  knife,  remains  behind,  or  where  the  wound 
wna  nuule  with  a  blunt  instrument  In  examining  the  wound,  ym 
fi})ou]d  always  bear  in  mind  tlie  |x>5sibility  of  a  foreign  body  remain- 
ing behind,  ami,  if  possible,  see  the  instrument  with  which  the  Injury 
was  done,  and  find  exactly  in  wliat  direction  the  instrument  passed,  so 
that  you  may  know  alK>ut  what  parts  are  injurtnl.  However,  even  in 
onfavomblu  uu>cs  there  nrc  occusiüimlly  very  Uttlc  indamnmtiuu  and 
mppunttion.  A  short  time  since  a  man  came  to  the  clinic  who,  a  few 
days  previously,  had  fallen  a  moderate  height  from  a  tree,  lighting  on 
his  left  ami,  while  engaged  clipping  the  small  branches.  On  Uie  dor- 
ftul  surfa*''!?,  a  few  inches  below  ihe  elbow,  the  am»  was  RWoUcn;  on 
the  volar  surface,  just  above  the  wrist,  there  was  a  slight  excoriation ; 
the  arm  could  be  extended  am)  /h-xed  without  pniii ;  only  pronation 
and  supinntirm  were  )uip»in-<l  und  piiiirul.  Tliere  was  no  solution  of 
continuity  uf  the  bones  of  the  forearm ;  the  bones  were  certainly  nfit 
broken  through.  At  lite  swollrti  spot  on  the  dors;d  side,  an  inch 
below  the  elbow,  immediately  under  the  sliin,  we  could,  however,  feel 
a  firm  body,  which  could  be  pressed  back  sumewhat,  but  it  at  once 
rptumed  to  its  old  )Msitioiu  It  felt  just  as  if  a  piece  of  bone  had 
been  broken  off  lengthwise,  and  lay  close  under  the  «kin.  Incompre* 
lipn-Mlile  «s  it  mnfit  «««m  for  sucli  a  detachment  of  bone  to  occur  by 
sitnply  fulling  on  the  arm,  without  fracture  of  the  radius  or  ulnn,  I 
nerertheless  had  the  patient  amesthetized,  and  again  made  tIte  at- 
tempt to  pre^  into  position  the  sus[>ectcd  fragment ;  but  it  ilid  not 
mecefid.  As  it  lay  so  close  under  the  ekiii  that  il  would  ne^-cssarily 
Itare  perforated  ere  long,  I  made  a  small  incision  tlirough  the  skin  to 
rxtniri  it.  To  our  great  astonishment,  I  drew  out,  not  a  fingment 
of  bone,  but  a  small  branch,  (ive  inches  long,  which  was  quite  firndy 
held  by  the  two  bonos  of  liic  forearm.  It  w:is  incompreliensible  httw 
this  twig  could  hare  entered  the  forearm;  but,  on  mure  careful 
examination  ol  tho  above>mentioned  excoriated  s])ot  on  the  roluj 
lurtJice,  we  futind  a  linear,  slit-like  wound,  which  hnd  already  elt^sc«]. 
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Ihrougfa  wbirh  tlie  body  bad  apparently  passed  so  quickly  t]ial  the; 
paticiit  tioil  ntjt  ilütiütid  lis  tiiuraiice.  After  its  extraction  the  vcryi 
niodiinttc  swcUiug  outircly  subsided;  tlie  siiiiiU  wound  discharged 
but  liltlo  pus,  and  was  entirely  closed  in  ei;{bt  duys. 

UtesG  favorable  conditions  of  punctured  wounds  have  given  rtso 
to  the  fto-ralled  subctttaneoiig  operatioii.%  ubirh  wore  introduced  into 
Burger}'  nn>ie  (mrticulajriy  by  Siromeyer  and  Z/iiJf'e/iItac/i^  and  con&isi 
in  [>H&bin^  a  ptmited,  niurow  knife  under  the  skin,  and  dividing  ten 
dons,  mUM-lcsi,  or  ncrvctf,  for  various  puq)osc8  of  treatment,  wiibout 
ttiiiktng  uny  uound  lu  the  skiu  other  than  the  small  pmiclun'd  wound 
through  which  the  tenotome  is  introduced.  Under  tliese  ciri:iiiii->  J 
slutiees  the  wound  ulniost  always  quickly  closes  by  first  intention,  m 
while  in  open  wounds  of  tendons  there  is  almost  always  suppuration, 
odeu  extensive  death  of  the  tendon.  Of  this  wc  shall  apeak  Either 
in  the  chapter  on  deformities  (Chapter  XVlil.). 

If  ilie  puncture  has  entered  one  of  tlic  cavities  of  the  body,  and  . 
cnused  injury  Uiere,  the  prognosis  will  iilwuys  be  doubtful ;  there  is 
n^orc  or  lesri  danger,  aecordiug  to  the  piiysiulugicul  ini|K)r1auce  and 
vulnei-ubiliiy  (the  greaicr  or  less  susceptibility  to  daiigt-ruus  iuflain* 
roaiion)  of  the  organ  implioaii-d.     Such  a  punctured  wuuud  is  not  so^ 
dangerous  as  a  gunshot  wound.     We  shall  nnt  at  present  pursue  thiaH 
subject  further,  but  must  now  sny  something  uboul  punctured  wounds 
of  the  nerves  and  arteries  of  tlie  extremities. 

Punctured  wounds  of  nerves  naturally  induce,  according  to  tb 
extent,  pomlysis  of  iiiriable  amount;  (rtherwise  they  have  the  same 
effect  as  inrisin)   wounds  of    the  nen't^.     Kegennrntinn  occurs   the 
more  readily  when  the  whole  breadlhof  the  nen-e  has  not  bwn  pune- 
turecL     The  case  is  difTcrent  when  a  foreign  bo<ly,  as  the  point  of  a 
needle  or  a  bit  of  gtu&s,  ts  left  in  the  ner\'e-tnink;  (hey  may   heal  in 
here  as  in  other  tissues.     Tlie  cicatrix  in  the  nerve  w  Inch  conlains  thi 
body  may  remain  excessivt-ly  |jainfui  at  every  toui  h  ;  there  may  also 
l»e  neuralgia  or  nenrous  paius  extending  excentrically.     Moretiver^i 
tba  severest  nen'ous  diseases,  aaJtc  or  chronic,  may  be  inducotl  by 
tbese  foreign  bodies.     £jjitci)ti/'t/rtn  f/.>aet/i8^  with  an  avra^  a  pnin  in 
the  cicatrix  preceding  the  s]m$m,  have  been  obscrveil  afler  such  in-  ■ 
juries;  Boiiic  surgeons  also  assert  that  traumatic  tctamt*  may  aUo  b»»  ■ 
induced  by  (his  nervous  irritation.     This  appears  to  me  very  doubt  ftd, 
but  of  this  hereafier.     The  first  of  these  duseases,  the  so-called  reflex 
cpilepsv,  nmy  u»uyllv  lie  cured  by  tlie  extraction  of  the  foreign  boiJy.      i 

Punctured  wounds  of  artenai  trunks  or  their  large  bnincbea  may  fl 
induce  varlnus  results.     A  very  small  puncture  usually  clueea  by  tlu 
elasticity  und  n>ntraeliUly  of  the  cout*^ ;  indeeil,  there  is  not  always 
a  hieniiirrhage,  any  more  tlian  there  is  always  escape  of  fcecc«  fruni 
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A  small  puncture  of  the  intcstioe.  If  llie  mound  be  slit^sliapedf  the 
blee<ling  may  also  be  insi^iticAiit  if  the  opeuing  gupcs  but  little; 
but  in  other  aises  severe  arteriul  lucmorrhngc  Is  tlic  tmnictliutc  result. 
If  compreasion  be  at  onco  made,  and  a  bandage  awiumtely  applied, 
we  »hall  usually  Burceed  not  only  in  arrestii))?  the  liEpmorrhage,  but 
also  in  closln;^  the  puncture  in  the  artery,  just  as  we  should  one  in  the 
soft  parts.  If  the  bleeding-  be  not  arrestee],  as  already  stated^  we 
ahould  at  onoo  ligate  the  artery,  after  enlarging  the  wound  up  and 
downward,  or  at  a  higher  point  in  the  continuity. 

TTie  closure  of  the  arterial  wouud  takes  place  as  follows:  A  blood- 
clot  furnis  ill  the  more  or  less  gaping  wound  uf  the  arterial  wall ;  tliis 
clot  projcclÄ  sliglitly  into  the  calibre  of  llio  vessel ;  but  cxtcrually  it 
is  UAuatly  somew  hat  larger,  and  looks  like  a  mushioom.  As  described 
in  intra -vascular  thrombus,  this  clot  is  transformed  to  connective 
tiasne ;  and  thus  Uwre  is  |>ennancnt  organic  closure,  without  cliange 
of  the  cjdibre  of  Urn  artery.  Tliis 
norm:d  otiurso  «lay  1>C  oomplioated 
by  layers  of  new  6brino  from  the 
ciroululing  blooil,  depositing  un 
the  part  of  the  plug  projecting 
into  the  calibre  of  the  vessel,  and 
thus  clo>ing  it  by  a  clot,  forming  a 
oomplete  arterial  tbruuibosis ;  but 

this  is  rare.  Should  it  hapjmn,  we  would  hare  the  smno  result  aa 
after  a  thrombosis  following  ligation — devclopincut  of  collaleral  cir- 
culation, and  eventual  obliteratiun  of  the  vessel  by  orgiitiization  of 
the  thrombus, 

I'unctured  wounds  of  the  arteries  do  not  always  take  so  favorable 
a  course.  In  many  cases,  soon  after  tht^  injury,  we  notice  a  tumor  at 
ibe  sc-at  of  the  young  cutaneous  cicatrix,  wbiirh  gradually  enlarges 
and  perceptibly  pulsates  isocbrunically  with  the  systole  of  llie  heart 
and  with  the  arterial  pulse.  If  wc  phice  a  Rtctlius»-ope  over  the 
tumor,  wr  may  hear  a  distinct  buzzing  and  friction  sound.  If  we 
eomprcM  the  cliicf  artery  of  the  extremity  above  the  tumor,  the  pul- 
eotion  and  murmur  oease  and  the  tumor  diminiftb4^8  somewhat  "We 
call  such  a  lumor  an  aneurism  (from  avtvpvveii'^  to  dilate),  and  this 
particular  form,  arising  from  wound  of  an  artery,  wc  call  aneurisma 
$purium  or  traumaticum^  iu  cuutrudi&Lluctiou  to  tho'  aneuri-nna 
verum,  arising  spontaneously  from  other  diseases  of  the  artery. 

Whence  comes  this  tumor,  aud  what  is  it?  Its  origin  is  as  fol- 
knrs:  The  external  wound  is  closed  by  pressure,  the  blood  can  no 
longer  6ow  out  of  it ;  but  it  forms  a  way  througli  the  opening,  which 
b  not  yet  Kmily  closed  by  the  clot,  into  the  soft  parts,  and  wind« 
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alK>ut  htnong  them  as  lung^aa  tlie  pressure  of  theLlocKl  is  stninger  Ihaa 
ttic  rcäiittaiioc  of  ttic  Us:$ucs ;  a  cavity  filled  ivttti  bloo<J  is  funiicd  in 
iiumediiite  cuinrutuiication  with  the  o«libre  of  the  artery,  part  of  the 
blood  Boou  conguliitcs,  and  there  Is  slight  iiinftininntton  of  the  tissue 

about  it;  a  plnetie  infiltra- 
^w-  "•  tralion,  which  lends  to  con- 

noctive  tissue  new  fomia* 
tion,  and  this  thiokeaed 
ti8«ue  fonnd  a  sac,  into 
und  from  whose  carity  the 
blood  flows,  while  the  po 
riplicn'  of  the  cavity  is 
filled  with  hiyers  of  clotted 
blood.  Tlie  buzzing  and 
friction  tliat  we  pereeive 
io  the  tumor  arise  partly 
from  the  htfXKl  (lowing  out 
through  the  narrow  open- 
ing in  the  artery,  piu^y 
by  its  friction  against  the 
coagulum,  and  lastly  by 
tlio  regurä:it;iliuii  of  tlie 
blood  into  tlie  artery. 

Such  a  traucnatio  an* 
eiirism  inny  alfto  occur  io 
another,  more  secondaiy 
way ;  the  arteri:il  wound 
at  first  henln,  and  subse- 
quently, al'tor  removal  of 
tlie  pressim;  tiandage,  Ute 
young  cicatrix  gives  way, 
and  then  for  the  first  time 
the  bluod  esciiiM"«. 
Traumatic  anenrisms  are  not  always  caused  by  punctured  wounds 
of  arteries,  but  niptum  of  their  eoats  by  great  tension  and  rontusionS| 
without  any  extenial  wound,  may  result  io  their  devehipment.  Thus, 
in  his  surgicjil  hvtures,  A.  Cooper  tells  of  a  gentleman  who  leaped  a 
ditch  while  out  sho'.'ling,  aud  at  the  time  felt  a  p:iin  in  the  hollow  of 
his  knee,  whicli  pruvcnt<>d  liis  wulklng.  An  aneurism  of  the  popliteal 
artery  soon  developed  in  Üie  bend  of  the  knee,  that  finally  had  to  be 
operated  un.  The  artery  was  piirtly  ruptured  by  the  leap.  Rupture 
of  the  tuiiic-i  iiititna  and  muscidaris  is  suflicient  to  permit  the  forma- 
tion of  an  aneurism.     Should  tlie  tunica  adventitia  remain  uninjun'^d, 
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tilt;  blood  maj  detach  it  from  the  tunica  media;  this  formR  s  i-nriely 
of  anetmsm  called  anettrUma  ditgecant  (diaaectini*-  anearism).  Cose« 
of  puDctured  wounds  with  subsequcnt  ani'urisms  occur  particularly  in 
military  practice,  but  tiuL  uiifrcqucutly  ulsu  tii  civil  practice.  I  saw  ■ 
liuy  with  an  aneurism,  as  l-jrg"e  as  a  LciiVegg,  of  the  fcraoral  artery, 
about  the  middle  of  the  thi;:^h,  that  had  liecn  caused  by  puncture  with 
a  pen-kiüfe,  uii  which  ilie  boy  fell.  A  sbort  time  since  I  operated  od 
Hti  aneurUm  gf  the  radial  artery,  that  hud  developed  in  a  shoemaker 
afier  au  accidental  puncture  wlib  an  awL 

An  aneuri/nn  is  a  tumor  communicating  directly  or  indirectly 
with  (fit;  ccdibre  of  an  artery.  Tliis  is  tlio  common  definition.  The 
communication  is  immediate  in  the  cnse  just  de^cnlied  of  a  simple 
traumatic  aneiuism.  Still,  the  anatomical  conditions  of  this  tumor 
tBAy  be  more  complicate«]. 

Fur  instance,  in  a  venesection  at  the  bend  of  the  elbow,  that  is, 
from  intentionally  puncturing  a  vein  for  the  purpose  of  abstiucling 
blojd,  besides  the  vein,  the  brachial  artery'  ra»y  be  wounded ;  this  i^ 
one  of  the  most  frequent  caustts  of  traumatic  aneurism,  ur  at  least  ivas 
so  formerly,  when  bleeding'  was  more  common.  In  such  a  case,  beaides 
lire  dark,  venous  blood,  we  may  readily  perceive  the  bright,  arterial 
blood;  the  whole  arm  is  at  once  bound  np  and  the  arteiy  oompres$i.-d, 
and  in  some  cases  the  opcningrs  in  both  vessels  heal  at  once  without 
funlier  i-onsequence«.  But  oocisionally  it  happens  that  this  accident 
is  followed  by  an  aneurism  ;  this  may  have  the  simple  fonn  above  de- 
scribed ;  but  the  openings  in  the  two  vesjfels  moy  so  rtow  together  that 
part  of  the  arterial  blood  will  How  directly  into  the  vein  as  into  an 
arterial  braticli,  and  must  then  meet  the  stream  of  venous  blood.    This 
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rWiseA  ohittractioa  of  tbs  tpdoub  curretit  and  consequent  snccuUtiotin, 
dilatations  of  the  calibre  of  the  rein,  which  vre  generally  term  vtiri- 
ees  /  in  this  particular  ca&c  the  vorix  is  called  varix  aneurrnniUiciUt 
because  it  conimuoicates  with  an  artery  like  an  aneurism. 

Another  case  may  arise :  an  aneui-istn  forms  between  the  artery  am) 
Tein,  both  of  which  comiuuiiieatu  with  the  aneurismal  sac 


Pia.r. 


a 


AMOrtims  nrinwnm.    a,  Bntthlal  arterr;  b.  mt>AlnTi  vMn.    Tha  anptirlsmrtl  «ne  Is  cot  o|wa  | 
ftfLcf  Ann*-    /'toriift.  "SnigtcAl  Coppenilat««."    Bil.  lit.,  Tat  US. 


We  call  this  anetiri^ma  vanc'<mtm.  'Fliere  may  also  be  somo 
(Varieties  in  ilio  relation  of  the  aneurismal  roo,  vein,  an<I  artery,  to  each 
Other,  whicti,  however,  arc  only  important  as  being  curious,  aod  cliaiifjfo 
neither  tlie  s^-inptoms  uortieatmcnt,  and  fortunatety  have  no  parlieular 
names.  In  all  these  cases  where  arterial  bluod  flows  directly  or  indi> 
rectly  throujrh  an  aneurismal  sac  into  the  veins,  there  is  distention  of 
the  veins  and  a  thrill  in  them,  which  may  be  both  felt  and  hejiril,  and 
may  even  be  occasionally  perceived  in  the  arteries;  it  probably  results 
from  the  meeting  of  the  currents.  However,  this  thrill  in  the  vessels 
is  not  characteristic  of  the  above  8f.;ite,  for  it  may  sometimes  be  in- 
duced simply  by  pnjssiiire  on  the  veins,  and  occurs  in  some  diseases  of 
the  heart.  We  also  ocx^tsionally  see  a  msak  pulsation  in  veins  dis- 
tended by  the  above  causes,  which  would  even  earlier  give  a  correct 
diagnosis. 

Quite  recently  I  saw  a  number  of  anetnisma  resulting  trom  gun> 
ihot-wounds;  iu  three  eases  affecting  the  femoral  and  oxtomul  iliao 
arteries,  the  abovo-mcntiuued  thrill  «as  very  pruuiincut,  rendering  it 
pretty  certain  that  there  was  a  communication  bcttvccu  the  artery 
and  vein,  as  was  proved  by  autopsy  in  one  ease ;  but  there  were  nu 
rarioes  in  any  of  these  cases ;  hence  their  development  is  not  a  neces- 
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maxj  result  of  communication  between  arteries  and  veins,  or  else  tfaej 
maj  in  some  cases  not  develop  for  some  jcar^. 

Aneurisms  of  the  arteries,  in  whatever  form  they  come,  if  tfaej 
only  remnioed  unull,  would  cause  no  great  inconvem'cnce.  But  in 
most  cases  tlio  aneurUmal  sacs  grow  larger  and  larger ;  fiim-tional  di»* 
turbanoes  occur  iu  the  affected  extremity,  and  finally  tlic  aneurism 
may  rupture,  and  a  profuse  liiemorrhage  terminate  life.  In  most  cases 
the  treatment  must  consist  in  lignting  the  aneurismal  artery ;  Imt  of 
this  hereafter.  1  liave  considered  it  practical  to  explain  to  you  here 
ibe  development  of  tTBumatic  nneiirisms,  as  in  practice  tliey  are  mostly 
due  to  punctured  woimda;  while  in  other  text-books  you  will  find  them 
systematically  treated  of  among  diseases  of  tho  arteries.  We  shall 
■peak,  in  a  separate  chapter,  of  spontaneous  aneurisms  and  tlieir  treat- 
nient. 

PuntAured  wounds  of  veins  heal  just  like  those  of  arteries,  so  that 
I  need  add  nothing  here  to  what  was  said  above ;  we  need  only  re- 
mark here  that  extensive  ooagtilations  form  more  readily  iu  veins  than 
in  arteries;  traamatto  venova  thrombosis  after  venesecttor,  for  in- 
stance, is  far  more  frequent  than  traumatic  arterial  thmmbosia  after 
punctured  wounds  of  arteries,  and,  what  is  ^rworse,  the  former  variety 
of  thrombosis  has  much  more  serious  results  tlian  the  luttcr;  on  tliia 
poitti  you  will  perhaps  hereafter  hear  mure  than  will  be  agreeable  to 
you. 

We  b»ve  frequently  mentioned  vetiesection^  which  is  a  verj'  frequent 
small  surgical  operation.  Weshall  here  brieily  renew  its  performance, 
although  you  comprehend  such  things  quicker  and  hotter  by  once  sefr 
ing  them  than  I  oould  repres<rnt  them  to  you.  Should  I  attempt  to  tell 
yoa  nndor  what  circumstances  venesection  sboulil  be  perfonned,  I 
should  have  to  enter  deeply  into  the  whole  subject  of  medicine;  quite 
a  large  book  might  be  written  on  the  indications  and  onntraiiidications, 
the  admiaaibility,  the  benefits  and  injuri(>s  of  venesection;  hence  I  jh^ 
fex  to  say  nothing  on  these  points  as  on  so  many  others  which  yau  will 
pick  up  in  a /ew  minutes  at  your  daily  \'isits  to  the  clinics,  and  for 
whose  tlieorcticiU  cxpositiou  without  special  cases  we  should  refjuiro 
hoursi  In  r<^rd  to  the  history,  wo  will  only  mention  that,  while  for- 
merly renciwction  was  performed  on  any  of  the  siibcuUneous  veins, 
now  it  is  only  done  in  the  veins  of  the  bend  of  the  elbow.  If  you 
wish  to  bleed  a  patient,  you  first  apply  a  pressure-bandage  to  the  arm, 
to  oauae  obstruction  of  the  peripheral  veins;  for  this  purpose  we  em- 
ploy a  properly-applied  handkerchief  or  the  old-fashioned  scrarlet  bleed- 
ing-ribbon, a  Grm  bandage  two  or  three  fiuger-bn;adtlis  wide  with  a 
buckle ;  when  tlus  Is  fimily  applied  the  veins  of  ths  forearm  swell  up 
and  the  vena  cephalica  and  basilica  with  their  oorresoonding  median 
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reiiu  appear  in  the  bend  of  tlie  elbow.  Yoii  choose,  for  openings,  the 
rein  which  is  iiiotil  prumineiit.  'Hio  unn  uf  the  puUent  is  tlcxed  utiui 
obtuse  angle ;  with  the  left  thumb  ^'ou  üx  the  vein,  with  llie  lancet  or  • 
very  pointed  straight  scalpel  in  the  right  hand  you  puncture  the  vein 
and  slit  it  up  longitutlinally  two  or  ihreo  lines.  The  blood  escapes  in  • 
»trcam;  you  »How  sutKcient  to  flow,  cover  the  puncture  with  your 
tbumbf  remove  Üie  bandiig«  from  Üic  arm  above,  and  the  bleeding  will 
ooosa  spontaneously ;  the  wound  should  be  covered  with  a  imm]!  com- 
press  and  a  banda^;  the  arm  ahould  be  kept  quiet  three  or  four  days, 
then  the  wound  will  be  healed.  Easy  aa  this  operation  ia  in  most 
oaaes,  it  still  requires  practice.  Puncture  witli  the  lancet  or  scalpel  is 
to  bo  preferred  to  the  spring-lancet;  the  latter  was  formerly  very  p<7p 
uhir,  but  is  now  very  justly  going  out  of  lashion ;  the  s^n'iug-laucct  is  a 
so-called  flcaui,  which  is  driven  into  tJie  vein  with  a  spring;  we  allow 
tlie  instrument  to  operate,  instead  of  doin^  it  ourselves  more  certainly 
with  the  han(L 

Various  obatarles  may  interfere  with  renesertion.  In  very  fat  pct^ 
sons  it  is  often  diihcult  to  see  or  feel  the  reins  through  the  skin;  then 
bt^siJes  eonipressiou  we  employ  auothcr  means,  that  is  holding'  the 
forearm  iu  warm  water,  which  increases  tlie  aOlux  of  blood  to  this  part 
of  the  body.  Moreover,  after  opening  the  vein  the  fitt  may  impede  the 
escape  of  tlie  bloo<l  by  fat-lobules  lying  in  the  opening;  these  should 
be  quickly  snipped  off  with  tlie  scissors.  Occnsionally  tlie  flow  of 
blood  is  ntecliamcally  obetracted  by  tlie  arm  being  rotated  or  bent  nt 
a  different  angle  after  the  puncture  has  t>een  made,  so  that  the  opet>- 
ingin  the  vein  no  Utnger  corresponds  to  tliat  in  the  skin;  this  is  to  be 
uiet  by  ebaoging  the  position  of  the  ami.  Tlierc  arc  other  causes  for 
tbe  blood  uot  flowing  properly;  such  as  the  puncture  lieiiig  too  small, 
a  frequent  fault  with  beginners;  the  eompression  is  too  weak,  this  may 
be  improved  by  tightening  the  bandage  ;  or,  on  the  contrary,  tlie  oon»- 
prcsaion  is  too  great,  so  that  the  artery'  is  also  compressed,  and  little 
or  no  blood  flows  from  tlie  arm,  this  may  be  obviated  by  loosening  tbe 
venesection  bandage.  Aids  fur  increasing  the  6owof  blooilare:  dip- 
ping the  baud  iu  warm  water,  and  having  the  patieut  rhythmically 
apea  and  close  the  hand,  so  tlmt  tbe  blood  may  be  forced  out  by  the 
muscular  contractions.  We  shall  speak  further  on  this  point,  as  Op 
portunity  oflers,  in  the  clinic 
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LECTURE  XI. 


IJaoua  of  CAntuaior». — Kerrou  Concuuran. — SiibcuUneangKniiture  of  VosmIs. — Btip> 
tun  of  Artt^f«.— Sttjnr>)lAt{oo9.— Ecchyin»9i>B.— Reabeorption. — TnrmlDaUoa  is 
Ptbrooa  Tuutan,  in  CjrtUi,  in  8u|>pui(itiüu,  «aJ  Putrafuctiau. — TraitmonL 

Bt  the  action  of  &  blunt  object  on  the  soft  parts,  tbe  skin  niti 
snmetimM  be  injured,  ttometimes  it  will  not;  hence  vre  distinguish  cod* 
lusions  with  or  without  wounds.     We  shall  first  consider  the  latter. 

These  contusions  are  partly  aausg^l  by  the  falling' or  striking  of  heavy 
objects  on  the  body,  partly  by  the  body  falling  or  striking  against  a 
bard,  firm  objc-ct.  The  immediate  result  of  sucb  a  contusion  b  a 
crushing  of  U»e  soft  parts,  whicii  nmy  be  of  any  grade;  often  we  per. 
oeive  soaroely  any  t^nge,  in  other  cases  the  parts  are  ground  to  a 
pulp. 

Whether  the  skin  suffers  solution  of  oontimiity  by  this  application  ol 
fore«  depends  on  various  oiroumstances,  especially  on  tlie  form  of  the  (Con- 
tusing body  and  the  forces  of  the  blow,  also  on  the  nature  of  the  parts  un- 
der tlie  sicin ;  for  instance,  the  same  forue  would  cause  contusion  without 
a  wound  in  u  muscuhirthigh,  that  applied  to  the  spine  of  the  Libia  would 
cause  a  wouu'l,  for  in  the  latter  ease  the  sharp  edge  of  bone  would  cut 
Ute  Bkin  from  within  outward.  The  elasticity  and  thickness  of  the 
skin  also  come  into  consideration ;  these  not  only  vary  in  different  per> 
•ans,  butm:ty  differ  in  different  jiartA  of  the  body  of  the  same  indi- 
vidua], 

la  coatu^ion  without  wound  we  cannot  immediatciy  recognize  the 
■inouat  of  destruction,  but  only  indirectly  from  the  state  of  the  nerve« 
toA.  vessels,  and  also  from  tlie  subsequent  course. 

In  contusion  the  fjntt  symptom  iu  the  nerves  is  pain,  just  as  it  is 
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m  wounds,  but  paiu  of  a  duller,  more  unticßncd  cliaractcr,  alüiough 
it  mny  be  very  severe.  In  many  cases,  eapocially  when  he  bus  struck 
Bgninst  a  hoTil  body,  the  patient  bos  a  peculiar  ribraiin^,  threateniiig 
feeling  in  the  injured  part ;  tliis  feeling,  whii:b  extends  sume  distanoe 
beyond  the  seat  of  injury,  ia  caused  by  tbe  concussion  of  tbc  n^'ires* 
For  instance,  if  wo  strike  ilic  bund  or  finger  quite  bard,  only  a  sraall  part 
is  actually  cunlused,  but  not  uiifre((ucntly  tbcre  is  concussion  of  the 
Qcrves  of  the  whole  band,  with  grout  trembling,  dull  pain,  on  account  of 
wliicb  tlic  ßngcrs  c&nnot  bo  moved,  and  there  is  almost  complet«  loss  of 
feeling  for  the  rooment,  Tbisoondition  piiaseaoff  quickly,  usually  inafew 
seconds,  and  then  a  buniing  [Kiin  is  felt  in  tlie  contu^ied  port.  Tbo 
only  expliuiatiun  we  have  of  this  temporary  symptom  is  that  the 
nervoiubsUtnce  of  the  axis  cylinder  suffers  nioleoular  displacemeat 
from  the  blow,  which  spontaneously  piissos  off  again.  These  symptoms 
of  conciuv-iion  (the  commouon)  do  not  by  any  means  aooompany  all 
contusions ;  they  fail  espoeially  in  cases  where  a  heavy  body  Doaies 
against  a  limb  at  re^t,  but  they  are  nut  unfrequeulJy  of  great  signifi* 
cance  iu  eontu^tons  of  the  lieail;  here  commotio  cerebri  is  not  uafro 
queiiUy  united  with  cont'tsio  cerebri,  or  the  former  appears  alone,  for 
instance,  in  a  full  on  the  feet  or  but  locks,  whence  tlie  concussion  is  prop- 
agated to  ttie  brain  and  may  induce  very  severe  aocidonta  or  ereo 
death,  nithoutany  preceptible  anatomical  changes.  CoDOuaion  is  efi- 
sentially  a  clmnge  in  the  nervous  system,  hence  wo  speak  ohicQy  of 
oercbral  or  spinal  concussion.  Bql  the  peripheml  »ervea  also  may  be 
oonouaseil  with  the  alrave  svmptoms;  but  since  in  audi  cases  tlw  more 
localbed  contusion  is  especially  prominent,  this  nervous  state  is  pei^ 
haps  too  much  neglected.  Severe  concussion  of  tlie  thorax  may  in- 
duce the  must  dangerous  symptuma  eimply  from  concussion  of  tbe 
cardiac  and  pulmonary  nerves,  whereby  the  cireulaliun  and  respiratioD 
are  disturbed,  although  Tor  the  most  part  only  lem|»ttr«rily.  Nor  can 
a  reflex  artinn  of  the  contuswul  nnrve,  especially  of  tiie  sympathetie 
on  the  Itrain,  be  entirely  denied.  Doubtless  some  of  you,  when  wrestling 
or  boxing,  liave  received  a  blow  in  Uic  abdomen ;  what  terrible  ptiin  1 
%  {idling  of  faiotncfts  almost  overcomes  you  for  a  time ;  here  we  Itave  an 
action  on  the  brain  and  on  the  he»rl;  one  holds  bis  brcatli  uid  gatben 
bisstrengtb,  to  prevent  sinking  to  (he  eiirtli.  Concussion  of  tbc  ulnar 
neri'O  often  occuni,  when  we  stritte  the  elbow  hard ;  most  of  you  prob^ 
biy  know  the  heavy,  dull  pain,  extending  even  to  the  little  finger. 
Compression  of  seiiäitive  nerves  la  said  to  cause  contraction  of  tlie 
oerebral  vessels,  as  is  shown  by  recent  cxpcrimeuts  on  mbluts;  poasi- 
bly  this  explains  the  faiutoess  from  severe  pain. 

All  thc<«  nro  symptoms  of  concussion  in  tlie  peripheral  nerresL 
Now,  as  we  do  not  know  what  specially  takes  place  in  the  necrei,  wv 
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cannot  judge  whether  these  ckiuiges  liavc  un^r  oHect,  and,  if  so,  what,  on 
the  BubB4.H|Ut'Ul  couree  of  the  cotilusion,  aud  of  t]ic  coulusc-d  wuuud; 
Lcnoe  we  cannot  bore  studj*  the  Denrcs  aoj  further.  Some  uaim* 
peocbuMe  obBCrvalions  «cem  to  prove  that  this  concuKsion  of  pt-riph- 
eiul  nervcK  may  induce  motor  and  eonscny  paralysis,  as  well  as  atrophy 
of  the  muscles  of  a  limb ;  but  the  connection  between  cause  and  effect 
JA  often  difficult  to  prove. 

Conttuiont  of  lite  ncn'cs  are  distinguished  fn)m  concussions  by 
the  (iict  that  in  them  certain  parts  of  the  nerve-trunks,  or  their  whole 
thickness,  is  destroyed,  to  the  most  varied  CAtenl  und  dcgrn-,  by  tlio 
ferae  applied,  so  that  we  6nd  them  more  or  \^a&  pulpy.  Under  th«>se 
circuinataaccK,  there  must  be  a  puntly&is  corresponding  to  the  injury, 
from  which  we  determine  the  nerve  affectefi,  and  tlie  extent  of  the 
effect.  On  the  whole,  surh  contusions  of  nwvrs  without  wounds  are 
«re,  for  ihe  chief  nerve-trunks  He  deep  between  the  muscles,  and  so 
are  leas  apt  to  be  injured  directly. 

It  must  a  priori  be  acknowledgcd  that  concussion  may  affect 
other  organs  and  tissues  than  nerves,  and  induce  temporary  or  pei* 
maoent  disturbances^  not  only  of  the  functional  but  of  the  nutritive 
processes.  Such  disturbances  may  also  have  an  importAnt  inQuence 
oa  the  ooursc  of  repair  after  the  injury,  and  are  mentioned  by  some 
iorgouDS  as  the  chief  causes  of  inilammntious  that  arc  occasionally 
»ery  violent  and  dei-elop  easily-decomposing  exudations  and  inßltra- 
tioD&  1  am  far  from  denying  the  influenoe  of  an  energetic  concus- 
sion on  a  bone  whoso  medulla  and  vessels  arc  thereby  torn,  without 
its  being  fractured ;  under  some  oircumstances  the  results  of  such  an 
iujoiy  might  be  more  extensive  aud  tedious  than  those  of  a  fracture 
from  too  great  bending;  but  we  should  not  ascribe  the  frequent 
'  seTerity  of  the  course  of  contused  wounds  entirely  to  this  cause. 

Con/iidbru  of  the  vessels  must  be  much  more  apparent,  since  the 
wkUb  of  the  smaller  vessels,  especially  of  the  sidK-utancous  veins,  are 
'destroyed   by  the  contusing   force,  und  blood   escapes   from   tlicm. 
Hence,  mA^mtuiieoHi  ha:morrhayc  is  the  ulniust  constant  consequence 
uf  a  c-OTiIusiou.     It  would  be  murh  more  ■.xmsidemble  if  in  ihi»  variety 
of  injury  the  wonnd  of  the  vessel  bad  sharp  edges,  and  gaped  ;  but 
tilts  is  not  usually  the  ca«e.     Contused  woumls  of  the  vessel  are 
rough,  uneven,  raggeil,  and  these  irregularities  form  obstacle«  to  the 
eacape  <if  the  blood;  the  friction  is  so  great  tliat  the  pressure  of  tlio 
blood  is  unable  to  overcome  it ;  fibrinous  clots  form  on  tiicsc  inequal- 
ities, even  extending  intotiie  calibre  of  Ihc  vessel,  causing  mechanical 
donire  (if  the  vessel,  or  thrombus.     Contusion  of  the  wall   of  a  ves- 
ir^  irith  alteration  of  its  structure,  mny  alone  cause  coagidation  of 
l&e  blood ;  Ux  SrQckt  has  proved  that  a  living,  healthy  inttma  of  the 
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vessel  is  very  mipfrtitit  for  the  fluidity  of  the  blood  wilhia  the  vesstiL 
We  shall  again  r<»iiim  to  this  BiiHjer.-*,  under  conUisc«!  wownds.  Tlia 
ooiinter-pr(*ftBure  of  the  soft  ports  prevents  an  excessive  escape  of 
blood,  for  the  niiiactrs  and  hkin  exercise  a  natural  oompression ;  benoe, 
Üiese  8ubcutanc!uus  bwuiürrhafrest,  even  wlien  from  a  large  tecael  of 
Uie  extremities,  are  very  seldnin  instantly  dunpvrous  to  life.  Of 
course,  it  is  difTL-rent  in  liBemorrliHges  into  the  cavities  of  the  body; 
here  liiere  is  little  besides  movable  part«,  that  can  offer  no  BuffioieDt 
opposition  to  the  cwmpe  of  the  blood;  honre,  Ibcso  hannorrhages  are 
not  iiifn^iiontly  fatiil.  This  may  lie  in  two  ways:  partly  from  Um 
iimimiit  «f  blood  rM-apinp — inti.t  the  thorax  or  nbtlomen,  for  instance — 
partly  from  the  pressure  of  the  blood  on  the  parts  in  the  cavity — on 
the  broil),  for  inbt«nce — which  tue  not  ouly  partly  destroyed  by  tbe 
blood  (lowing  from  lr.rgo  vessels,  but  are  conipresscd  in  vurious  dire^^ 
lions,  and  their  functiDns  thu-i  impaired,  ifeniM?,  ha^nKirrhages  in  tlic 
brain  cause  rapidly-occurring  paralyses;,  and  often,  also,  disturbance 
of  tJie  sensorium.  In  the  brain  we  call  this  escape  of  blcxMl,  as  well 
as  the  Symptoms  induced  by  it,  a|>oplexy  (from  ün'o  and  ttÄ;/<79W|  to 
knock  down). 

If  a  larffc  artery  of  an  extremity  bo  contused, the  conditions  are 
same  as  in  a  stitched  or  compressed  pundured  wound.  A  traumatic 
aneurism,  a  puli'ating'  tumor,  forms,  as  descrilKKl  in  the  lost  lecture. 
But  tbis  is  rare  as  compared  with  the  umnerous  oontusions  Documng 
daily,  and  is  so,  doubtless,  because  the  Intgcr  nrlerics  lie  quite  dco}s, 
and  the  arterial  coats  are  ünn  and  elastic,  so  that  they  tear  far  Ivsa 
readily  than  the  Tcins,  although  a  short  time  since,  in  the  cliidc,  wo 
saw  a  suhoutaneoiis  rupture  of  the  anterior  tibial  artery.  A  strong, 
muscular  man  had  a  fracture  of  the  \vg\  tlin  slcin  was  uninjurtKl ;  tlm 
tibia  was  fractured  about  the  middle,  the  Gbula  rather  higher.  The 
Donsiderable  lumor  that  at  once  formed  at  üie  seatof  fracture  pulsated 
\iaibly  and  perceptibly  to  the  touch  on  the  anterior  surface  of  tho  leg; 
Tlicrc  was  very  evident  buzzing  sound  in  it,  which  I  was  able  to  dc 
monstrate  to  the  rluss.  The  foot  was  dressed  with  splints  and  band 
ages ;  we  avoided  tlic  application  of  an  immovable  dressing,  so  that 
wo  might  watch  the  further  course  of  the  tmuniatio  aneurism  that  lud 
evidently  formed  here.  We  renewed  the  dressinjf  every  ihre».'!  or  four 
days,  and  aiuld  see  the  tumor  grudually  b«X'Oinin;r  smaller  and  pulsat* 
ing  less  strongly,  till  it  finally  disappeared, a  fortnight afier  the  injuiy. 
The  aneurism  hnd  tK>en  cured  by  the  compn^asinn  from  the  bandagi& 
Nor  was  the  njc-overy  of  the  fracture  interrupted;  eight  weeks  after 
fhe  injury,  the  patient  had  full  use  of  his  limb. 

The  most  frequent  subcutaneous  hicmorrliages  in  contusions  are 
frutii  rupture  of  the  subcutaneous  veins.    Tliese  clfusions  of  blood 
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visible  s/mptonis  which  vaiy,  partly  from  the  quantity  of  Il»e 
blood,  partly  from  the  distrihulion  of  the  blomi  tti  tho  tissue. 
The  more  vascular  u  part,  aud  the  roor(.'  severely  contused,  the 
ter  the  extra^-nsation.  The  extravasnted  blood,  if  it  eaeupes  front 
e  TMSels  elowly,  forms  a  pasAagc-n-ay  between  the  contiective-tisaite 
n,  especially  those  of  the  aul)outflneous  conncrtivo  tiftsue  nnd 
thifl  must  cause  iniiltraLitm  of  the  tissue  n-ith  blood  and  coi> 
sequent  swelliiigf.  ThfSH  diffuse  mid  sulKrutaiieoua  lucmorrhages  we 
;ienn  sutfijUiation«  or  «uffusions.  The  more  relaxed  and  yicldiiifr,  an:! 
e  easier  to  press  «pnrt  the  tissue  is,  the  mare  extensive  will  be  the 
tiltralion  of  bli>0(i,  if  it  tlnws  j^rnuIiiiiUv  hut  nontinimllv  frfjui  (he 
ftir  a  time.  Hence,  as  a  rule,  we  find  the  elFuRinns  of  blood  in 
elids  and  scrotum  quite  extensive,  bucause  tlie  subcutaneous 
connertive  tissue  there  ia  so  I008&  The  thinner  the  skin,  the  more 
nradUy  and  quickly  mc  shall  rccugiitzo  tlic  augg-iUation  ;  tlie  bluod  has 
m  blue  color  through  the  skiu,  or  presses  iuLu  it  und  gives  it  a  steel- 
blue  color.  Under  the  conjunctiva  Lulbl,  on  tlie  atntrury,  the  blood 
appears  quite  red,  as  iliis  inembniiie  is  so  thin  und  lruTiä[iareDt. 
Blood  extravasations  in  the  cutis  itself  appear  as  red  spot»  (purpura) 
^^r  itric  (vibicea)  ;  but  in  this  form  they  are  vcr)*  rarely  due  to  contu- 
^^Hon,  the}*  arc  caused  by  »pontaiieous  rupture  of  liic  vcKsel»;  whethei 
^^Because  the  trails  of  the  vessels  »re  particularly  thin  in  some  persons, 
HBb  in  those  already  mentionc«!  as  being  of  hn^morrhagic  diathesis,  or 
because  they  are  especially  brittle  and  tender  from  sonio  unknown 
OoodHioD  of  the  blood,  as  in  scurbutis,  some  forms  of  typhus,  morbus 
Bkcolosus  Wcrihotii,  etc.  Coulasioo  of  tho  cutis  nmy  usually  be  reo 
t^^nised  by  a  very  durk-bluc  color,  passing  into  brown ;  also  by  stria- 
Ikra  of  the  epidermis  with  so-calicd  chapgy  or,  as  they  are  technicaUy 
nnfH'J,  fjr/:oriaf.fonSf  flaying  of  the  skin. 

If  much  hliMxl  escape  suddenly  from  the  ve^iaols  and  be  cfTiiscd  in 

tho  hose  cellular  tissue,  a  more  or  less  bounded  cavity  ia  formed. 

Thia  form  of  effusion  of  blood  is  called  ecchj/mom'*,  ece/tt/moma,  hoB- 

maioma^  or  Lluod-tuaior.     NVhethcr  the  skin  be  dipoulortrd  at  the 

uiDP'  time,  depends  on  how  deep  the  blood  lies  under  it.     In  deep 

bsions  of  blood,  dilfuse  as  well  as  oircumscirihed,  we  often  Giid  no 

iknatlon  of  the  skin,  especially  soon  after  the  injur)* ;  we  only 

e  a  tumor  whose  rapid  development  immediately  after  an  injury 

■tonn?  shows  its  nature;  this  tumor  feels  soft  and  tense.     The  cir- 

lx.*d  effusion  of  blood  offers  the  very  cliaractcrisiic  fueling  of 

ititm.     You  may  most  readily  obtjiin  a  clear  idea  of  this  fooling 

mg  a  blsdder  with  water  and  then  feeling  its  walls.     In  siu-gical 

iw  the  recognition  of  lluctuation  is  very  important,  for  there  are 

Jinuroereble  ease»  where  it  is  important  to  determine  whether  we 
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bavc  to  (.TchI  wttli  u  tuttnr  of  finn  consistence,  or  with  one  ccnlniiiio^ 
Quid.  You  will  be  shown  in  the  clioio  how  it  is  best  to  make  tlii» 
examination  in  dilTerent  cases. 

Some  of  thcÄC  effusions  of  blood  have  received  parlat  ular  n  ime» 
according  to  tJic  localities  whrre  they  occur.  Thus  thoBe  coming  on 
the  heads  of  the  ncwly-^oni,  between  the  varioua  coverings  of  tbe 
skull  and  ill  it,  ore  called  cephalhvtmatoma  (&om  «e^oAiJ,  head,  and 
(It/iaröu,  to  soil  with  blood),  cephnlic  tumore  of  the  newly-born.  The 
extravasations  in  the  inbia  major»,  from  contusions  or  the  spontaneous 
rupture  of  distended  veins,  have  rec^eived  the  neat  name  of  eplaiohottna- 
toma  or  episiorrhagia  (from  Irretaiov^  the  external  genitals).  Effu* 
aions  of  btoud  in  the  pleura  and  pericardium  have  also  special  design 
nations :  fitpmatothorax,  hmtnatopert/iardiunv,  eta  On  the  w^hulr, 
wc  atladi  Uttic  importance  to  these  euphonic  Latin  and  Greek  names; 
but  you  shuuld  know  them,  so  as  to  uudursland  thtin  when  reading 
medical  books,  and  not  seek  for  any  thing  mysterious  behiml  them ; 
also  that  you  may  use  tii^u  so  us  to  express  yourself  quicker,  and  be 
re-adily  understood. 

Ttie  Euhsequent  course  and  symptoms  are  very  flliam4-t4^slic  of 
these  subcutaneous  cifuaiona  of  bliKid.  Looking  fint  at  Üic  diffube 
eflu&ious  of  blood,  iuimedlately  after  the  iujuiy,  we  are  rarely  able  to 
deride  how  extensive  the  bleeding  has  been  or  still  is.  If  you  ex- 
amine tlie  contused  part  the  second  or  third  day  after  the  injury,  yon 
notice  that  Üie  discoloration  is  more  extensive  than  on  (he  lirst  day  ; 
Ibis  appears  to  increase  subsequently  ;  that  is,  it  becomes  more  peir- 
ceptible.  The  extent  is  sometimes  astonishing.  We  oooe  had  in  the 
cUftio  a  man  with  fractured  »rapula ;  at  first  there  was  only  slight  dia- 
coloration  of  the  skin,  although  there  was  a  large  tluotualing  tumor. 
On  tbe  eighth  day,  the  whole  back  from  the  neck  to  the  gluteal  mvt^ 
cicB  was  of  a  dark  steel-blue,  and  presented  a  peculiar,  almost  comical 
appearance,  the  skin  looking  as  if  paintod.  Such  wtdcly-spreading 
extravasations  arc  particularly  a}>t  to  occur  in  Cftses  of  fnicture<l  bones, 
espociully  of  the  arm  or  leg.  But  fortunately  this  partly  dark-blue, 
partly  hluish-red  color,  along  wiUi  which  the  akin  is  not  sensitive  and 
st'arcely  swollen,  does  not  remain  so,  but  furtlirr  changes  take  place  ; 
5rst  there  is  further  change  of  color,  the  blue  and  red  pass  into  mixed 
brown,  then  to  green,  and  finally  to  a  bright  lemon  ycUuw.  This  pect^ 
liar  pluy  of  colors  lias  given  rise  to  the  expression  of  "beating  one 
black  aud  blue,**  or  "giving  one  a  black  eye."  The  last  color,  the 
yellow,  umatly  remains  a  long  time,  often  for  montlis ;  it  finally  dia- 
apprars,  and  no  visible  trace  of  tlie  extravasation  remains. 

If  wc  ask  ourselves  whence  come  llicse  various  colorings  of  tbe 
skin,  and  if  we  have  tbe  opportunity  of  cxamintng  blood  extravks» 
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tkam  in  various  slagcs,  we  find  that  it  is  the  coloring  matter  of  the 
blood  wbicli  gradually  posses  througli  tlic  mctamorpliOBee  and  sliadea 
of  Color.  When  the  blood  baA  escaped  from  the  rcsselfl  and  entered 
the  connective  tissue^  the  fibrine  ooa^ilates.  The  scrum  enters  the 
connective  ttpsue,  and  ttiencc  passes  back  into  the  ve&sols ;  it  is  re- 
absorbed. Tbc  oüluring  matter  of  the  blood  leaves  the  bloo<]-corpiis- 
cles,  and  m  a  state  of  solution  is  distributed  tlircu^h  the  tissue.  The 
fibrine  and  blood-corpusries,  for  the  most  pnrt^  disintegrate  to  fine 
molecules,  and  in  tiiis  state  are  realtsorbed  bv  the  vessels ;  as  in  the 
thrombus  a  few  white  b1ood*cells  mar  attain  a  faighor  development.  The 
coloring  inatier  of  the  blood  which  saturates  the  tieaucs  passes  through 
various,  not  tborougblv  understood  nietatnorphoscs  with  change  of 
color,  till  it  is  fitially  tranfifonuctl  into  a  permanent  CüJortng  matter, 
which  is  no  longer  soluble  iti  the  fluids  of  the  \nv\y — furmtitoüHn. 
Aa  in  the  thrombus,  this  is  partly  granular,  partly  eryslulliiic ;  in  a 

piu«  state  it  is  orange^xilort«!,  and 
if  scanty  gives  the  tissue  a  yellow- 
ish eolor,  if  plentiful  a  deep  orange 

>^\)        *^'^^*''0^i-O  Ranfunrptlon  of  the  extravasa- 

r_  •   "ij*/  ^'*  ■Jpv/m.'.o.         tion  almost  alwn\'6  takes  plnro  in 

diffuse  suggillutions,  as  the  blood 
is  very  widely  disfjjbuted  through 
the  tissues,  and  the  vessels  that 
have  to  aocomplish  the  renbsorjv 
tion  have  not  been  affected  by  the 
contusion ;  it  is  the  most  desirable 
and  under  favorable  circumstances 
the  most  frequent  result  after  sub- 
cutaneous and  intermuscular  effusions  of  bloo<l. 

The  case  ia  different  in  circumscribed  effusions.  In  eechymoses. 
ZJcro  tbe  Gr^t  qu<.-stioTi  is  as  to  the  extent  of  the  effusion,  then  about 
tbe  state  of  the  vessels  surrounding  it ;  tlic  more  dcvelo(>cd  the  latter, 
the  leas  they  have  been  injured  by  the  contusion,  the  more  hope  tliere 
is  of  early  reabAorjition  ;  but  its  owmrrence  is  always  less  constant  in 
fau^  eflusioas  of  this  variety.  There  are  rarious  factors  which  inter- 
fere with  it;  in  the  first  place,  there  is  thickening  of  the  connective 
tissue  around  the  effusion  of  blood,  as  around  a  foreign  IxhIv  (as  in 
trsumatto  aneurism  aUo),by  which  the  blood  is  entirely  enciipsuhited; 
the  fibrine  of  the  effusion  is  deposited  iu  lavers  on  the  inner  surface 
of  this  sac,  tiie  liuid  blood  remnins  in  tbe  middle.  Thus  the  vessels 
about  tbe  blood-tutnor  can  take  up  very  little  fluid,  ns  they  are  sep** 
rateJ  from  the  fluid  part  of  the  blood  by  layers  of  fibrine,  which  ai\. 


ORUH«,  pull/  nibf-r*d  la  oolor.    Uii^al- 
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often  quito  tbiclc  liere  we  have  tlie  same  conditions  as  la  lor^ 
Bbrinous  exudatic^ns  in  the  pleura ;  there  a1»o  the  ftbrous  depotibt  on 
the  wall«  grptttly  iiitprferti  with  roabsorption,  Tlii»  can  only  take 
place  pcrfecdv  when  tho  fibrine  disiDtegrat^^s  to  molecule«,  becotn«« 
äuid,  and  thus  al)Sor1)able ;  or  when  it  is  organized  to  connective  tis- 
sue, and  »upplitid  with  blood  and  lymph  vessula.  Tliis  is  not  so  very  rare 
in  pleuritic  deposita.  But  tbere  is  also  another  (iitc  for  such  exlravs* 
sations.  The  tluid  portion  of  the  blood  may  be  completely  reabsorbed, 
*nd  a  finn  tumor  oompnso«!  of  concentric,  onion-like  layers  may  remain. 
This  results  oce^sionally  &om  extravasations  in  tlie  labia  mnjora;  a  »o 
caWed  jilfrous  tumor  is  thus  formed  ;  in  the  cavity  of  the  uterus,  also, 
such  Ghrous  tumors  occasionally  develop.  Borne  lixmiit^imnta  may  be 
partly  organized  to  connective  tUsuc,  and  gradually  iako  up  Umc-«alts 
and  entirely  calcify ;  a  rare  tcnnlnntion,  but  one  that  occurs  in  offu* 
sions  of  blooil  in  Iiirj^e  goitres.  Another  mode  is  the  transformotioa 
of  the  blood-tumor  to  a  cy.ii  ^  this  is  seen  in  the  brain,  and  In  solV 
tumorsL  Besides  other  modes  of  orig-in,  same  cysts  in  goitres  may  owe 
their  origin  to  such  effusions.  By  a  cyst  or  encysted  tumor  we  mean 
sacs  or  baijs  containing  more  or  k-ss  fluid.  Tlie  contents  of  these 
cysts,  rest  J  ting  (rota  extravasation  of  blood,  arc  darker  or  light<*r  atv 
cording  to  their  age ;  indeed,  the  blood-red  may  totally  disappear 
(rnm  them,  ancl  the  contcrttts  lM>«omQ  quite  chutr  or  only  slightly 
doudi^d  by  Cut  uioleculcs.  lu  large  cirt'umsorihed  extravasations  you 
will  find  uumcruus  atid  bcaulirully-furmed  bctnatoidin  crystals  more 
rarely  than  iu  small  diffuse  ones,  fur  in  tlic  former  fuity  disintcgratioo 
of  the  elements  of  the  bi<Kid  preiloininates,  hence  excretion  of  chole»- 
tcnno  crystals  is  more  common  in  them.  The  capsule  enclosing  these 
old  effusions  arises  partly  from  organization  of  the  peripheral  parta 
of  the  blood-clot,  partly  from  the  circnmjaoent  tissnew 

Stijtjmratlon  of  cirrumscxilH>d  cxtravasatious  is  far  moro  &equeot 
than  the  two  last  described  metamorphoses,  hut  is  not  so  common  as 
reabsorption.  The  inllammatlou  in  the  vicinity,  and  the  plastic  pro- 
cess in  the  ficriphcral  part  of  the  cxtnivasallon,  from  which,  la  ibe 
two  preceding  causes,  the  thickened  connective  tissue  was  developed, 
which  encapsulated  the  blood,  assume  a  more  acute  character  in  tlic 
case  we  are  nbont  to  speak  of;  a  boundary  layer  is  formed  here  also, 
but  not  slowly  and  gradually  as  in  tho  precfnling  cases,  but  by  rapid 
ocU-formation ;  plastic  iufiltratiou  of  the  tissue  does  not  lead  to  devel- 
opment of  connective  tissue,  but  to  suppunilion ;  the  inflammatioo 
after  a  time  attacks  tho  cutis,  and  it  suppurates  from  within  outwnrd, 
and  is  RiiBUy  perforated,  and  the  pus  mixed  with  blood  is  evacuatetl; 
the  walls  of  the  cavity  come  together,  cicatrize  and  grow  t<jgethcr, 
and  htuiling  thus  takes  place.     Wo  sliall  speak  mora  exacÜv  of  tbti 
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mode  or  bciiliiig  wlien  treating^  of  absri^.ts ;  we  call  any  pns-tiimor, 
L  e.,  cinmiuscrlbtxl  culk^ctiuii  of  pus  under  the  skin  at  any  dt^ptb,  an 
absocM :  hence  we  lorm  tLc  above  procesa  the  conversion  of  an  ex- 
travaaatioD  of  blood  into  an  abscess.  Tliis  pruccsa  may  be  very  pnv 
tracted,  it  may  laat  tlirpo  or  four  weeks,  but,  if  not  dauffcrous  frwm  its 
location,  it  gent'rally  runs  a  farornblo  course.  AVe  recognize  the  stij^ 
puntion  of  an  extra^-asatioD  of  blood  by  the  increasing  inHamtnatory 
redneas  of  Üie  akin,  the  growth  of  the  tumor,  increasing  pain,  occasion* 
ally  accotnpiinieil  by  fever,  and  finally  by  thinning  of  the  akin  at  some 
point,  uhere  it  is  tiiuilly  perforated. 

LdAily,  tliero  may  be  rapid  decomposition  of  the  extrarasatloa ; 
fortmiat^Iy,  thia  is  rare.  Then  the  tumor  ^rows  hot,  tense,  and  very 
painful,  the  fever  usually  becomes  considerable,  chills  and  other  severe 
genera]  symptoms  may  occur.  This  termination  is  the  worst,  and  the 
oolr  onu  tlial  requires  »pucdy  relief. 

Whether  there  shall  be  reabaurption,  suppuration,  or  putrefaction 
oC  an  extravasation,  depends  not  only  ou  the  amount  of  tlie  effused 
-falood,  but  very  much  on  the  graile  of  the  oontusion  that  the  tissues 
have  suffered ;  as  long-  a«  these  may  return  to  their  normal  state,  re- 
absorptitin  will  be  probable;  if  the  tissues  be  brolien  down  and  pa^s 
into  diäintpgratipn  or  decomposition,  they  will  induce  suppuration  oi 
decom|Kwtiliou  of  the  blood;  bricQy,  the  otTuacd  blood  will  have  tlie 
•ame  fate  as  the  contused  tissue. 

While  the  skin  is  uninjured  we  cannot  judge  accurately  bow  much 

tiie  uiu»<-hw,  tendons,  and  6iBci.-t^,  are  injured  ;  occasiouidly  the  size  of 

tbe  exiniva:«ation  tnay  give  some  aid  on  this  point,  l>iit  it  is  a  vcr^* 

uncertain  meusurc;  it  is  better  to  test  the  amount  of  functional  ao> 

Uvity  of  the  affected  musoles,  but  even  the  results  thus  given  must  be 

carefully  aooeptcd ;  the  amouut  of  force  that  h:is  acted  ou  the  part 

may  lead  to  an  approximate  estimation  of  the  existing  subeulaneous 

>'destrticikm.     In  contusion  of  muscles,  as  in  wounds,  healing  takes 

I  place  fhim  the  crushed  muscular  elements  undergoing  molecular  disin- 

ttqgtatioD  and  being  absorbed,  or  by  being  ollminuted  with  the  pus  on 

'  Biippuralion  of  the  extravasation,  but  then  there  is  new  formation  botb 

of  connective  tissue  aud  muscle. 

Tlie  largi.-^t  ex tnivasa lions,  either  diffuse  or  circumscribed,  are 
osualli  a(-i.-^iin|]aiiicd  by  injuries  of  the  bones ;  but  it  will  be  better  to 
eonst^ler  the  injury  of  ihe  bone  in  a  separate  section. 

If  a  portion  of  the  bodv  l>e  so  cruithed  ns  to  lie  entirely  or  mostly 
inaipable  of  living,  it  tietximes  cold,  bluish  red,  brownish  red,  then 
black;  it  begins  to  putrefy;  the  products  of  putrefaction  enter  the 
ocighlMriog  tissues  and  the  blood;  the  local  iuflununations,  as  well  as 
tfao  fever,  ushume  peculiar  forms.  As  this  ia  the  same  in  conlu»on9 
witii  or  without  wounds,  we  shall  speak  of  it  later. 
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[DurinET  the  operation  for  castration«  when  the  cord  and  H» 
norve»  are  ligalfd,  even  under  chloroform,  we  may  notice  excasMva 
nervous  effect. 

In  Gols's  experiment  of  »lapping  a  frog  on  the  belly,  the  animal 
full«  at  once  into  collaps«,  and  may  even  die  from  paralysi»  of  ibo 
heart  and  consequent  cerebral  auiemia  ;  venous  Wood,  being  no  longer 
drawn  in  by  the  heart,  coUeois  in  the  large  abdominal  vein«,  which 
become  distended  while  the  lungs  and  brain  receive  no  more  blood. 
This  impairment  of  the  heart's  function  is  referred  to  refloat  action. 
Irritation  of  a  «onsitive  nene  may  induce  not  only  temporary  retarda- 
tion of  the  heart's  action,  but  acute  cerebral  ana*mia.  Tins  may  I« 
ahotvn  by  the  following  easy  exiieriuient  :  Fasten  a  rabbit  in  proper 
poüition  and  pans  a  long  «Ictider  needle  through  the  thonuc-wall  into 
the  heart,  then  we  may  judge  of  the  heJirt's  action  by  the  raovo- 
ments  of  the  needle,  this  forming  a  lever  with  a  long  handle.  The 
anira&l  boars  the  operation  well,  and  in  a  short  time  the  palttatione 
become  rcgnlar.  If  we  now  approach  pome  irritating  Bubstanoe,  aa 
chloroform  or  ammonia,  to  the  none  of  the  animni,  the  pulsationa 
will  be  temponiHly  arrested  and  then  will  bo  »lower  and  longer, 
showing  retardation  of  the  heart's  ac-tiun.  Tliis  experiment  may 
be  often  repeated  ;  it  shows  that  simple  irritation  of  the  trigemiotis 
filaraentK  suflieett  to  induc^e  retardation  of  the  heart'ft  action,  which 
in  its  turn  i»  followed  by  cerebral  auicmia  due  to  contraction  of  the 
cerebral  capillaries.  \Vhal  io  the  rabbit  ia  caused  by  irritation  of 
the  trigeminus  is  produced  tn  man  by  irritating  any  nerve  of  een- 
sation.  Perhaps  we  may  ihim  explain  some  cases  of  faintness,  cod- 
ing in  death,  which  occur  after  severe  pai».  Those  person»  appear 
particularly  prone  to  f.iint,  that  restrain  all  exhibition  of  pain  ;  while 
crying,  struggling,  etc,  by  increasing  the  n  um  Iter  and  deprh  of  the 
respirations  and  hastening  the  circulation,  imintentinnally  but  ef- 
fectively tend  to  prevent  retardation  of  the  heart's  action  and 
cerebral  anaimia. 

Uoside»  the  efFocl  of  the  contusion  on  the  nerve«,  whicb  we 
usually  recognize  only  from  the  Symptoms,  there  are  important 
anatomical  changes.  To  study  the«e  experimentally,  contusions 
have  been  iiiduiH^'l  in  parts  of  animals  which  had  been  rendered 
bloodless,  otherwise  extravanations  from  the  ruptured  vosHel«  would 
prevent  microscopical  examination.  Varied  as  may  be  the  fon?e 
causing  the  inJTiry,  the  variation  shown  by  the  injured  tisane  is 
slight,  except  in  the  veswis.  GusKnbtttur.  in  slight  contusions, 
fonnd  almost  exclusively  nipturos  in  the  loose  connective  tissue 
accompanying  the  smaller  blood-vessels;  where  the  force  was 
greater,  there  was  also  eolntion  of  continuity  of  the  inter^'cllalar 
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incp  of  the  tiasne«  while  the  ccllnlar  and  Bbroiis  parts  of  the 
ftiasne  u-c-re  more  or  less  separuted  ;  the  muHcular  litatnentä  were  in 
many  places  bent  or  turn,  witb  thu  cuiilrucrtile  subnitauce  here  ami 
Uiore  ftHiapiug  from  the  ruptures  of  the  sareoluiumA.  Kveii  where 
the  tüsne  won  entirely  mushe<l,  the  cellulnr  elcment-s,  coiiDcctite- 
tijMiie  corpuscles,  cells  of  the*  waits  of  the  vusst^l«,  eodotiielium.  etc., 
wer«  osoally  preserved,  the  dcstroction  affecting  ehitily  the  inter- 
cellalftTsubslanc«  ;  orenin  organs  where  it  is  scanty  there  is  solution 
of  coQtiunity  between  the  cells,  but  they  were  them»e!Te8  well 
'preavrvfd.  The  idea  that  in  crnshed  tisAue  every  Btnieture  in  un- 
noognbable  \a  wholly  inaorrecfc.  Henue  it  is  not  passihio  to  make 
sranl  diiitinet  grades  with  special  anatomical  eliarartt^risties  ;  in 
llcvs  ti^nueit  the  changes,  cor resjtou ding  to  ihc  injury,  only  vary 
ill  grade,  or  nither  iu  extent. 

The  two  mo!^t  iniportnut  signs  of  extravasation  in  contusions 
kre  the  color  nf  the  i-overing'  and  swelling  of  the  part.  Wc  have 
already  «pokin  of  the  «hade,  between  red  ami  violet,  induced  by 
Ibo  vicinity  of  the  blood,  and  wc  «hall  hereafter  treat  of  the  Rubtte- 
qiwnt  cliango  of  shade.  Swelling  of  the  contneed  part  de{>ends, 
first,  on  the  pre.'^ence  of  blood  extravas:ition,  and  altto  on  the  ew^ape 
of  lympU  from  ih^'  vesauln  and  tiitttuüH.  The  greater  the  amount  of 
Mciiped  the  larger  the  swelling.  But  between  the  swelling 
wad  coKjt  tliere  is  xonie  contrast,  for  with  intense  coloration  then?  Ik 
rarely  much  swelling,  and  the  reverse.  This  is  because  the  consid- 
»«rable  swelliug  is  induced  by  rupture  of  large  vesscils  which  lie 
deeply,  nod  in  such  coses  the  cseajred  blood  only  shows  dimly 
through  the  eovering».  The  shape  of  the  swelling  may  give  some 
of  the  blood  exiravasation  ;  a  reguliir  increajie  of  volume  indi- 
bmnorrbagic  infiliration.  an  irregular  one  a  large  effusion  in  a 
cnvitj,  a  hieinatums  or  blood'tumor.  In  the  highest  grade  of  con- 
itnnon,  vbere  the  soft  |KirtH  have  been  crushes],  they  often  appear 
a  sltapeless  mass,  enclosud  by  the  skin  as  in  a  bag,  in  which  cir* 
cnlnlion  has  ceased. 

KxtravosaUotis,  iustond  of   being  composed  of   blood,  may  in 

sntn«  riiro  caaea  be  of  pure  lymph  ;  these  enlni^  slowly,  lack  the 

disBoloration  and  symptoms  of  coagulation  of  the  blood  ;  on  pnnc- 

liire  IbtfTP  escape«  a  lemon-eolored  clear  tluid,  like  that  nf  a  hydro- 

eclt ;  their  proi^nosis  and  treatment  differ  essentially  from  those  of 

Ailood-tomor.     Tliey  are  re.ilworbed  with  difficulty  if  at  all.     Tliey 

Miain  fluid  for  months,  because  they  contain  no  fibrine,  and  coagu- 

UtioD  of  the  estra vacation  is  the  first  step  towanl   realjsoqition. 

Alt,  on  the  other  band,  efTnsioiis  of  lymph  do  not  induce  snppora- 

torn  or  decompoütion,  so  iheir  prognosis  is  not  unfavorable.] 
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Tho  trentmrnt  of  contusions  without  wound  hns  fw  its  i: 
mnductinn  of  the  process  to  the  most  fjivnrable  tcnnination  possible, 
that  is,  to  rrabsorjitidii  of  the  exlrat'osaUon ;  when  this  takes  ~  place, 
the  injuries  tu  the  other  soft  parts  also  progress  &TorabIy,  as  the  wbol« 
process  tctuains  subcutaneous.  We  hero  refer  »olel/  to  those  cosca  ■ 
where  the  contusion  of  the  soft  parts  and  the  cxtruvasatlon  are  the' 
only  objects  of  trealmout;  where  the  bone  is  broken  it  should  bo 
treated  first  of  all,  tlie  extravasation  of  itself  would  scarcclj  be  an  ol>- 
jert  for  special  treatment  If  called  to  a  contusion  that  has  just  oc- 
curred, the  indication  niny  be  to  arrest  any  still  continuing  hannor- 
rhage ;  tlii»  is  best  done  by  comprcMioo,  which,  where  cunvetiieut,  ia  to 
ba  made  by  eveiJy-applied  bandages.  In  North  Germany,  whea  a 
child  fulls  on  its  head,  or  knocks  its  forehead,  Uie  mother  or  nurse  at 
once  presse«;  tho  bundle  of  a  sponn  on  the  injure«!  sp«H  to  prevent  the 
fonnation  of  a  blood-bruise.  Tliis  is  a  very  suilable  popular  remedy; 
by  the  instantanenua  compression  the  further  escape  of  blotxl  is  bin* 
dered,  lis  is  also  its  collection  at  one  (K>int,  bt.*c:iusc  it  ih  compelled  by 
the  pressure  to  distribute  itself  in  the  surrounding  tissue ;  an  eocby- 
mosis  just  forming  luiiy  thus  be  trunsfoniicd  into  a  suggiUutiou,  so  that 
tlie  bUiod  may  wore  readily  be  absorbed.  Vou  may  occu:»iouaUi 
Lidn  llie  same  ol»jcct  by  a  well-applied  bandage. 

But  we  ran-ly  sec  the  injury  so  early,  and  in  the  great  inajonty 
of  cases  there  is  also  au  injury  of  a  buno  or  joint,  aud  the  truatincot 
of  the  bloml-exlravasatiou  is  a  secoudary  object. 

llie  use  of  coll].  In  the  s1iu[k:  of  bladders  or  rubber  bags  filled  with  ■ 
ice,  or  of  cold  tülious,  to  which  It  is  an  old  custom  to  add  vinegar  of'j 
Icud-water,  is  resorted   to  as  a  remedy  in   recent  contuMons;    it  ii 
said  to  prevent  excessive  infljimmation.     But  yon  must  not  rely 
much  on  these  rome«lies ;  the  meaits  that  most  aids  the  reabsorptionl 
of  bluod  extravasations  is  regular  compression  and  rest  of  the  part». 
Hence  it  is  best  to  envelop  the  extremities  in  moist  btmdagea,  audj 
over  llicm  apply  wot  clotlis,  which  aro  to  bo  renewed  every  throa 
four  hours.     Other  remedies,  which  usually  act  well  in  inflammations 
of  the  skin,  suc^h  as  mercurial  ointment,  nre  of  litlle  use  here.     Uut  I 
must  not  forget  aniica;  this  remedy  is  so  honored  by  some  fanuUe«j 
and  physicians  that  they  would  consider  it  nn|Mnlonable  to  neglect* 
prescribing  lotiuns  uf  mfusiou  of  uniica,  or  of  water  with  the  addiliuaq 
of  tincture  of  liniica.      Failli  is  mighty  ;  utie  believes  in  amiea, 
uthcr  in  lead-water,  a  third  in  vinegar,  as  Uio  potent  external  pp«^] 
surbeat.    In  all  cases  the  effect  is  doubtless  aimply  due  to  the  motst>j 
urc  and  the  variation  of  temperature  of  the  skin  causerl  bv  the  cor» 
press,  whereby  the  capillaries  are  kept  active,  now  brought  to  eontrao- 
tion,  now  to  dilatation,  and  thus  place<l  tn  a  better  state  for  real 
tlon  because  thev  are  active: 
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DUTioe  blood-extra^-asations  of  the  skin  with  moderate  oontusion 
or  the  soft  parts  are  u.<iiiallj  abeorbed  without  much  treatment.     If  tt 
circumsmbc'd  extra vosatiuD  does  nut  change  considerablr  ia  the  course 
of  a  forltiiglit,  .there  is  ocverthclcsa  no  iiidiL-ation  for  further  interfer- 
ence.    Wü  then  paint  the  swelling  once  or  twice  daily  with  diluto 
tincture  of  iuiline,  compress  it  with  a  suitable  bandag«,  and  not  unfre- 
qucnlly   see  the   sweiling    graduAllj  subside   after  eevenil    weeks, 
^should  it  become  bot^  and  the  skin  over  it  grow  red  and  painful,  we 
nuist  expect  suppuration ;  then  even  the  continuf>d  application  of  cold 
will  nrely  change  the  course,  though  it  mar  alleviat«  it     Then,  in 
order  to  bosteo  the  termination  of  the  suppunition,  which  cannot  be 
■iroidod,  wc  nuiy  apply  wann  fomentations,  either  simply  of  folded 
musUn  wet  with  wsinn  wutcr  or  ciitaplasiiis;  now  you  quietly  await 
ihe  further  course;  if  the  general  health  be  not  impaired,  but  the  pa- 
tient feels  pretty  well,  you  calmly  await  perforation;  it  will  perhaps 
be  weeks  before  the  skin  gradually  bervmios  tliiiinfr  at  some  point 
and  finally  opens^  the  pus  is  evacuated,  the  walls  of  the  large  cavity 
I       (nil  together,  and  in  a  short  time  the  parts  are  ail  healed.     At  the 
cominencement  of  this  lecture  I  mentioned  a  case  where,  with  a  &no- 
tur«d  scapula,  there  was  aa  cnonnous  partly  diffuse,  partly  ciruuui- 
j^icribed  extravasatiuti ;  here  there  was  a  strougiy -fluctuating  tumor, 
^^■rhich  was  not  reabsorbed,  whUe  tlie  diHuse  elusion  was  rapidly  re> 
^Hpored ;  the  suppuration  did  not  cud  in  perforation  till  the  fifth  week, 
^|Viea  ona  and  a  half  to  two  quurla  of  pus  were  evacuated ;  a  week 
later  this  cnormoos  cavity  was  healed,  and  the  patient  left  the  hospi- 
welL     Why  wc  do  not  here  interfere  earlier  and  aid  TV^uture  by  au 
iciaion,  we  ^hall  ooosider  more  dosely  when  wc  treat  of  abscesses, 
loujd  the  iCTiAion  of  the  swelling  mpidly  incrrease,  however,  dur- 
the  suppuration  of  the  extravaHjttion,  and  higli  fever  with  ohiils 
ooDur,  «e  may  suppose  that  tlie  blood  and  pus  are  decomposing,  that 
then  is  putreriiction  of  the  enclosed  Buid.     Fortunately,  tlüs  is  rare, 
and  occura  almost  excluaivcly  where  there  is  great  cmslxiiig  of  the 
nuscles  or  spliutering  of  tlie  bone.     With  such  symptoms  of  course 
the  putrid  fluid  should  be  quickly  cvucuntcd  ;  then  you  should  make 
»^rv;K  incision  through  the  skin,  unless  this  be  forbidden  by  the  sna- 
looucal  position  of  the  parts;  in  whinh  case  several  smnll  in<!isiotui 
abould  be  made  at  points  where  the  fluid  may  escape  freely  and  easily. 
/Ton  now  have  a  cavity  filled  with  granulations  and  cuntainiog  de- 
c-omposed  pu»  and  bruki;n-down  blood-clots.      To  disinfect  this, 

h carefully  empty  out  the  content»  and  cleaiiBO  the  W)o  with  a  two-  to 
^Mir- per- cent,  solution  of  carbolic  acid  and  dry  sponges,  then  apply 
'»»'e-pcr-cent.  solution  of  chloride  of  zinc,  introduce  a  drainage- 
(dbe«  aod  pat  on  a  JMtcr^t  dressing. 
~  18 
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Genprally,  after  froo  opening,  cleansing,  and  disinfecting,  the 
cavity  heala  rapidly,  tlie  walla  being  already  partly  covered  with 
granulations  which,  under  the  compression,  unite  and  melt  together. 

Wo  should  mention  that,  in  case  of  extcusivc  niortificatioa  of 
the  soft  parts  after  Pueli  injnrie-s,  amputation  may  be  indicated,  but 
this  U  rare  unle»»  there  wa»  at  the  xarne  time  fracture  of  the  bone. 

Although  the  Baca  of  blood  extravasal  ion»  rarely  require  open- 
ing, it  is  more  frequent  with  those  containing  lymph,  not  on  account 
of  suppuration,  but  to  induce  healing  ;  as  they  do  not  coagulate  or 
absorb,  but  often  increase  iu  size,  operation  is  required  in  luoot 
cases,  and  it  in  advisable  not  merely  to  puncture  the  tumor  and 
evacuate  the  contents,  but  to  open  it  widely,  disinfect,  and  drain  it 
as  above  deacribed-J 
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ftloJe  of  Uccnrrenc«  of  iLmc  Woonda;  th«Er  AppasruiM. — Slight  ITa!inorrhago  in  Con- 
tiuMtl  Wounds. — E&rly  SucootUrf  lIvmorrlingbK.— Oangnii«  of  Lho  Edgco  of  tha 
Woood. — loflaoncai  that  ■.■^oct  Lh«  Slower  or  mor«  R«.pid  Dotaoiiinent  of  th«  Doad 
Ttua«. — lQdioiiü<»cii  for  PriiruLry  A[apuU.tioD. — Local  Ccai]ilicatioiu  in  Comiued 
Wounds ;  DM)0Ri[>«f  iUoo,  Putrofkctlou,  Bcpüa  loflammtüoiu. — Cootution  of  Ar- 
tenw  ;  IaL*!  Sucoadarj'  HcmurrbaKes. 

ToB  causes  of  contused  wounds,  of  uKich  we  have  to  treat  to-day, 
are  the  same  as  those  of  simple  contusions,  only  in  the  first  cases  tlie 
force  is  usually  greater  than  in  the  latter,  ur  the  body  by  which  they 
are  iiuluoeU  is  of  such  a  form  as  to  divide  the  skin  aud  soft  parts 
^asily,  or  else  parts  of  tlie  body  have  been  injured  where  the  skin  is 
particularly  tiiio,  or  lies  over  parts  unusually  firm. 

Tlie  kick  of  a  hurse,  bluw  fmin  u  stick,  bite  of  au  auitnal  or  a  man, 
bein^  nin  over,  wounding:  with  blunt  koivcs,  saws,  etc.,  are  frcqucul 
caosea  of  coatuscd  wounds.  Kuthiug*,  however,  causes  more  contused 
woiiDik  tlmii  rupidly-iuoving  wheels  and  rollen  of  machinery,  cutting- 
machines,  eireular-san-s,  epinninp:'- jennies,  and  the  vaiious  macliines 
with  cog-wheel»  and  hooks.  All  of  these  instruments,  the  pro<Iuct 
of  advancing  industry,  do  much  injury  among  the  operatives.  Men 
and  ivororn,  adults  and  cliildren,  with  cru.the<l  fingors,  mashed  hands, 
nig^ged,  looeraled  wuunds  of  the  forearm  and  ar<n,  are  now  among  tlie 
oodstant  patienta  ia  the  aurgical  wards  of  hospitals  in  every  large 
city.  Innumerable  persons  are  thus  maimed  of  fingers,  hands,  or 
anna,  and  many  of  these  patients  die  aa  a  result  of  their  mjurics.  If 
to  these  you  add  (what  recently  is  bcrconiing  rarer,  it  is  true)  ntilroad 
injuries,  those  caused  by  blasting,  building  tunnels,  etc,  you  mav 
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ininginc,  not  only  bow  rouoh  swcnt,  but  huw  much  blood,  clings  to  Uia 
in&iiy  c%'idc*ntx'a  of  modcru  culture.  At  tlie  suine  time  it  is  uot  to  bo 
denied  tlmt  the  chief  cause  of  Uiese  accident«  is  the  carelessneso, 
often  the  fool  hardiness,  of  tlie  irorkman.  Familiarity  with  the  dan- 
gerous object  renders  persons  at  last  carolcss  and  raah  ;  some  pay  for 
this  n-ilh  their  lives.  fl 

Gunshot  wounds  also  essenliallj  belong  to  contused  wounds;  but, ^ 
as  they  have  some  [K.'CuUurities  of  their  own,  we  shall  treat  of  them 
in  a  special  chapter.     Laccrule  1  wounds,  and  tearing  out  of  ptecoa 
from  tlie  limbs,  we  shall  consider  at  tlie  end  of  this  chapter. 

Fractures  of  bones  of  the  most  varied  and  dangerous  varieties  ao- 
company  contused  wounds  from  nil  the  above  causes ;  but  for  tlie 
present  we  shall  leave  these  out  of  consideration,  and  treat  only  of  the 
soft  parts. 

In  moat  case«,  the  appearance  of  a  wound  indicates  whetheritw; 
due  to  incision  or  contusion.     You  already  know  the  character  of  i: 
cisod  wounds,  and  I  Imvo  alluded  to  some  cases  where  a  contUMd' 
wound  had  the  appcantncc  of  an  iucised  one,  and  the  reverse.     Cot^ 
tused  ivoumJs,  like  incised,  may  be  accompanied  by  loss  of  sulntanc«, 
or  there  may  Iw  simply  solution  of  continuity.     The  bunlers  of  tliese 
wounds  are  gonemtly  uneven,  especially  the  e<iges  of  ihe  skin;  the 
muscles  oocasionnlly  look  as  if  chopped;  tags  of  the  aofl  parts, 
carious  size--«,  not  unfrequently  large  flaps,  hang  in   the  wound,  And 
may  have  a  bluishn-ed  o«jIor,  from   the  blood  stagnated  or  effused 
them.     Tendons  are  torn  or  pulled  out,  fasciae  are  torn,  the  skin,  for 
some  distance  arotmd  the  wound,  is  not  unfrequently  detached  from 
the  fascia,  especially  if  the  contusing  force  was  combined  with  a  lea: 
iug  and  twisting.     The  grade  of  this  destruction  of  the  soft  parts  of 
course  varies  greatly,  and  its  exl4.-nt  cannot  always  be  accurately  de« 
(«rmined,  as  wo  cannot  always  sec  how  far  the  contusion  and  tearing 
extcnrl  beyond  the  wound;  from  the  subscfjuent  course  of  the  wound 
we  often  satisfy  ourselves  that  the  contusion  extended  much  furtbcr 
than  the  size  of  the  wound  inditiated  ;  that  separation  of  muscles,  di- 
visions of  fasciof,  and  eSTusiona  of  blood,  extended  imder  the  skiu, 
which  may  have  been  but  little  torn.     It  is  unfortunate  that  the  sktn- 
wound  gives  no  means  of  judging  of  the  extent  and  depth  of  theco 
tusion,  for  it  renders  it  very  diflicult  to  correctly  estimate  such  an 
jury  at  the  first  examination ;  vbtle  the  appearance  of  the  vou 
giTsa  Üie  laity  no  idea  of  danger,  the  experienced  surgeon  soon  loei 
the  gravity  of  the  case. 

Since  the  injury,  especially  when  due  to  mnchinery,  is  very  mphll 
done,  the  pain  is  not  great ;  and  im  mediately  after  the  injury  the 
from  contused  wounds  is  ofton  very  slight ;  the  more  so,  the  greai 
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ibe  injury  aud  crushiug  of  tho  parta.  This  is  readily  explained  by 
thü  nerves  in  tlic  ivouud  beiDfir  cutircly  mashed  aud  destroyed,  cunse- 
queotly  iocipHble  of  oonductiog ;  moreover,  what  I  told  you  io  the 
last  lecture  about  local  concussiun  of  ncrvee»  tbo  so-called  stu|xir  of 
the  injured  part,  comes  into  play. 

At  first  sight  it  seems  rather  remarkable  that  these  contused 
frouiids  bleed  little,  if  any,  even  if  lar;^  veins  or  arteries  be  crushed 
or  torn.  There  are  well-observed  cases  to  show  that,  after  complete 
onuhing  of  the  femoral  or  axillary  artery,  there  v.'hs  absolutely  no 
priinarv  h.i>inon-hagc  It  is  true,  thiti  i»  rare ;  iu  miinv  cases  where  there 
is  wimplete  solution  of  cunlinuity  of  a  large  artery  by  a  oontuaion, 
although  there  is  no  spirting  stream,  there  la  constant  trickling  of 
blood ;  this,  coming  &oin  the  fcaioml  artery,  would  speedily  cause 
death.  I  have  already  told  you  how  this  arrest  of  hiemorrhage  takes 
place  in  stnull  arteries,  but  will  make  it  clearer  to  you  by  an  illustra- 
tion* A  raUmad  band  was  run  over  by  a  lueoniotive,  so  that  the 
wheel  poascd  over  his  le^.  tJiigii  just  below  the  hip-joint.  The  unfor^ 
iuuate  was  at  once  brought  on  a  litter  to  the  hospital ;  meaiUime  he 
iiad  lost  much  blood,  and  came  in  very  pale  and  anfemic,  but  perfectly 
oonsciüua.  After  oomplete  removal  of  tlie  torn  clothing,  we  found  a 
horrible  mangling  of  tho  skin  and  muftrles,  Tho  bone  was  crushed  to 
atoms,  the  museles  were  partly  mashed  to  pulp,  partly  hung  in  tags 
from  the  wound,  tlie  skin  was  torn  up  as  far  as  the  hip-juint.  At  no 
point  of  this  hurriblc  wound  did  an  artery  spirt,  but  from  the  depth  uon- 
aidorablc  bU«xl  constantly  trickled  out,  aud  the  general  stale  of  tho  pa- 
tient clearly  shuwed  that  he  had  already  lust  much  blood.  It  was  evident 
that  the  only  thing  to  be  done  here  was  to  amputate  nt  the  hip-joint, 
but  in  the  condition  the  patient  then  was,  this  was  not  to  be  thought 
of;  the  new  loes  of  blood  fi"om  this  severe  operation  would  nndoubt- 
etlly  have  been  at  once  fatal.  Hence  it  was,  6rst  of  all,  necessani*  to 
arrest  the  hiemorrhage,  whieh  evidently  came  from  a  rupture  of  the 
femoral  artery.  I  first  trictl  to  find  the  femorjd  iu  the  wound,  while  it 
was  compressed  above  ;  but  all  the  muscles  were  so  displaced,  all  the 
analotnlcal  n^lations  were  so  clianged,  that  this  was  not  quickly  done, 
hence  I  proceeded  to  ligate  the  artery  below  Poupart/s  ligament. 
After  this  was  done,  most  of  the  blee<)ing  ceased,  but  not  entirely,  on 
account  of  the  free  arterial  anastomosis;  and  as  no  reguLir  dreeing 
oould  be  applied,  on  account  of  the  existing  mangling,  I  «urrcmnded 
the  Umb  finnly  with  a  tourniquet,  close  below  where  I  proposed 
lo  c particulate.  Now  the  bleeiliiig  slopped;  we  gas*c  various 
remedies  to  revivify  the  pjitictit ;  wine,  warm  drinks,  ete.,  were  ad- 
ministered, so  that,  toward  evening,  he  liud  so  far  recovered  tliat  hi? 
lempeniture  was  again  normal,  and  the  ntdial  pulse  was  again  good 
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I  should  bare  preferred  poatpontD^  the  operation  till  the  fullowing 
lUy,  if,  in  spite  of  lignture  and  tourniquet,  with  the  strcngtfairuing  of 
the  heart's  beat«  Oieru  had  nut  been  some  bleeding  from  the  wound,  so 
that  I  feurcd  the  puticut  might  bleed  to  death  during  tlte  night. 
HencC|  with  the  able  help  of  my  assistants,  I  exarticulatcd  the  tÜgfa 
w  rapidly  as  pusslble.  During  ihe  openttion  the  al)6<^ute  looa  oi 
blood  was  not  grcat^  but  it  was  too  much  for  the  alrcady-debilit«t«d 
patient.  At  first  all  seemed  to  go  well ;  the  girting  vessels  were  all 
ligatcd,  the  wound  cleansed,  and  the  palient  placed  in  bed;  soon  he 
HufTered  from  reslleusness  and  dyspnuja,  which  increaaed,  6naUj  om^ 
vubions  occuireil,und  the  patient  exfiircd  two  hours  after  the  o|>cra- 
tion.  Examination  of  the  femoral  artery  of  the  crushed  extremity 
showed  the  following :  In  the  upper  tJiinI  of  the  thigh  there  was  • 
crushed  and  torn  part,  comprising  about  one-third  the  calibre  of  the 
artery.  The  tags  of  the  tunica  intitna,  as  well  as  the  other  coats  of 
vessel,  and  the  connective  tissue  of  the  sheath,  had  roiled  up  into  the 
calibre  of  the  artery,  and  the  blood  could  only  escape  slowly;  the 
sumiunding  tissue  was  completely  saturated  with  blood.  In  this  case, 
uo  dot  had  formed  in  the  artery,  as  the  escape  of  blood  was  still  too 
free  to  pcnnit  this  ;  but,  if  you  inia^ue  that  the  contusion  had  affected 
the  entire  oircuuiference  of  tlie  artery,  you  may  understand  how  the 
tags  of  the  cftats  of  tiie  vessel  pressing  into  its  calibre  from  all  ttdeft 
might  have  rendered  the  escape  of  the  blood  more  dilBcull,  or  even 
inipoesiblu ;  then  a  thrvaibus  would  have  formed,  and  stopped  the 
vessel,  and  gradually  have  become  organized,  so  as  to  cause  permanent 
closure,  jusi  as  after  ligation.  If  no  hu-inoirhagc  bad  followed  the  partial 
'crushing  of  the  artery  in  this  ca&e,  if,  for  Instance,  the  crushing  bad 
occurred  xvithoul  an  external  wound,  possibly  a  clot  woidd  simply  have  _ 
fanned  at  the  part  rouglienetl  by  the  contusion,  a  thrombus  forming  | 
from  tlie  wall ;  in  this  case  there  might  have  beim  cnisliing  of  tlte 
artery  with  preser\'ation  of  its  calibre,  a  result  that  is  said  to  have 
been  observed.  ■ 

If  you  apply  the  aborc-dcscribcd  condition  of  a  large  crushed  ar> 
lery  to  smaller  arteries,  you  will  understand  liow  there  may  here  more 
readily  be  complete  spontaneous  pluggpng  of  the  calibre  of  the  vesseli 
partly  by  in-rolUng  of  the  fragile,  torn  tunica  intJma,  partly  by  corr 
traction  of  the  tunica  mttscularis  and  by  the  tags  of  the  adrentlti«, 
and  tluit  consequently  bleeding  may  fall  abnost  entirely  in  such  fxi» 
tuscd  wotmds. 

Observation  of  this  led  a  French  surgeon,  Chasaaiffnae,  to  invent 
an  instrument  for  crusliing  o£r  portions  of  the  body ;  he  terms  this 
operation  ^'nuement^  the  instrument  ho  calls  an  hcr<ueur.  It  coi>- 
tists  of  a  strong  metallic  ligature,  composed  of  small  links,  wliidi 


I 


I 


OOSTÜSED  AND  LACERATED  WOÜXDS  OP  THE  ßOFT  PARTS.     107 


M  to  bo  applied  around  the  part  to  be  remoTcd,  And  tLcn  dr&wu  slow- 
Iv  into  ■.  etiong  metal  frame  by  means  of  a  ratcli  arrangement. 
WlieQ  tbe  instrument  is  properly  used  it  causes  absolutely  no  btemor- 
riuge.  little  iavor  as  tbe  instrument  at  first  found  among  surgvona, 
&om  tbcir  dislike  to  contused  wounds  in  operative  suiter}',  tbere  ia 
uo  doubt  of  its  adratitagca  in  suiLible  oases.  Wounds  caused  by 
icrcuement  usually  boal  'n'itb  very  littlo  load  or  general  reaction;  co- 
incident inflammations  occur  less  frequently  with  this  class  of  wounds 
than  with  pure  incised  wounds.  Kererthclcss  ecrawmcfit  will  always 
be  limited  to  a  small  number  of  0{>crution3. 

There  is  another  factor  for  limiting  tlie  lifemorrliaKes  in  extensive 
contusions,  that  is,  the  weakening  of  the  heart's  action  caused  by  the 
injury,  probably  due  to  reflex  action.  Persons  badly  injured,  besides 
suffering  from  loss  of  blood  and  injury  of  tbe  nerve-centres,  are  usually 
for  a  time  in  a  state  of  numbness  or  stupor ;  the  word  most  commonly 
used  to  exprcf^  this  state  of  depression  is  "shock.**  The  fright  from 
the  injury  and  all  thoughts  about  it,  which  follow  in  nipid  succession, 
unite  in  producing  great  psychical  duprc^aion,  which  has  a  paralyzing 
effect  ou  the  heart's  action.  Still,  even  in  persons  not  greatly  af- 
fected psychically  by  the  injury,  a«  old  sohiiers  who  have  often  been 
wounded,  or  very  phlegmatic  persons,  a  severe  injiu^-  is  not  entirely 
without  this  effect,  so  that  we  must  suppose  that  there  are  purely 
physical  causes  for  shock.  Contusions  of  the  abdomen  have  an  eren 
more  depressing  effect  on  the  ncn-e-ceutrcs  thun  do  those  of  the  ex- 
tremities, HS  I  have  already  told  you.  In  this  connection  the  so-cuUcd 
beating-experiment  (Klopfversuch)  of  Goh  is  very  inlercsling:  if  we 
repeatedly  strike  a  frog  sharply  ou  tlie  belly  with  the  handle  of  a 
•calp«!,  he  becomes  as  it  were  paralytic;  as  a  result  of  paresis  of  their 
walU,  the  abdominal  vessels  distend  greatly  and  take  up  almost  all  the 
blooil,  so  that  all  the  other  vessels  and  even  the  heart  become  blood- 
leas,  and  the  latter  only  contracts  feebly. 

When  the  patient  has  rectivered  from  this  state  of  psychical  and 
physical  depression,  the  heart  begins  to  act  M'ilh  its  former  or  even 
greater  energy,  then  luemorrhages  may  occur  from  vessels  that  had  not 
prenoosly  bled.  This  variety  of  secondary  huemorrhage  occurs  after 
operations,  when  the  effect  of  the  aiiicsthetio  has  passed  oft  Hence 
the  patient  should  be  carefully  watered  at  this  time,  to  gunrd  against 
such  secondary  hreniorrhages,  especially  if,  from  the  locality  of  the  in- 
jury, there  be  reason  to  suspect  that«  lai^e  artery  has  been  injured. 

Xow  we  mif^t  again  examine  somewhat  more  attentively  the  loral 
changes  in  ihe  woimd. 

Although  doubtless  the  processes  that  take  place  in  the  contused 
wound,  tbe  changes  on  its  surface  and  hnal  beoliug,  must  be  essentially 
the  same  as  in  incised  wounds,  still  in  the  appearances  in  the  two  case? 


108 


DEALINO  OF  CONTUSED  WOÜNDa 


3  by 
f)et«fl 

theS 


there  are  consitk'mble  differences.  One  very  important  circnmstanoe ' 
is,  that  in  contused  wound«  the  nutrition  of  the  edges  of  the  skin  and 
soft  part«  is  more  or  less  extensirely  destroyed  or  impaired,  or,  to  ex* 
prcAs  this  more  anatomically,  the  circulation  and  nerve  influence  in  the 
bordfirs  of  contused  wounds  are  more  or  less  lost.  Tliia  at  one«  ppfr 
vents  the  possibility  of  heiding  by  6rst  intention,  as  this  requires  per- 
(txt  vitality  in  the  surfaces  of  the  wound.  Hence  contused  wounds 
■alwava  Leul  with  suppuration. 

This  obserralioa  causes  us  to  iutroduce  sutures  or  try  firm  uzurm  by 
plasters  very  rarely;  you  may  consider  this  as  a  general  rule.  Th< 
are  exceptions  to  Ulis  rule,  winch  you  will  only  learn  exactly  ia 
clinic,  and  of  which  I  shall  only  incidentally  remark,  thatoocasionallj 
we  iastcn  large,  loose  fl.ips  of  ikin  in  their  original  [rasition,  not  h» 
cause  we  expect  them  to  uuitc  by  Grst  intention,  but  that  they  may 
tiot  from  the  first  retract  loo  much  and  alropliy  to  too  great  an  ex- 
tent. 

Granulation  and  suppuration  are  esenlially  the  same  as  >a  vroundi 
with  loss  of  substance,  except  that  tbry  arc  slower,  and  we  might  say 
more  uncertain  at  many  pljices.  In  incised  wounds  with  loss  of  sub- 
stance hIso  a  thin  BU{M:rficia)  layer  of  tissue  is  occasionally  lost,  if  it 
be  not  very  well  nourished ;  but  this  is  insignificant  as  compared  with 
the  extensive  loss  of  ttsRue-^hreds  that  ooouts  ia  contuse«!  woundsi. 
Many  day.%  often  for  week»,  tags  of  dead  (necrosed)  skin,  dscdn,  and 
tendons,  hang  to  tlie  edges  of  the  wounds,  while  other  part«  are 
luxuriautly  granulating. 

This  process  of  detachmcut  of  the  dead  from  the  living  tissue 
takes  place  as  follows :  A  cell  infiltration  mid  formation  of  vessels,  leatl* 
ing  to  development  of  granulations,  start  from  the  borders  of  the 
new  tissue ;  granulations  form  on  the  border  of  the  healthy  tissue,  and 
their  surface  breaks  dotvn  into  pus.  VTith  this  change  to  the  fluid  stato 
as  it  were  the  solution  and  titnlling  of  the  tissue,  of  cxairse  the  eoHe> 
sioa  of  the  parts  must  cease,  and  the  dead  shreds,  which  pre\TouBly 
were  in  ooutiuuity  with  llie  living  tissue  by  their  filamentary  conneoj 
tion,  must  now  full. 

Ilcnoe  part  of  the  surfai-c  of  contused  wounds  almost  always  be»l 
comes  necTOff.d  (from  reicpof,  dead),  gangrentnt*  (from  ^  yAyypaix 
from  ypatvtii^  I  consume),  which  are  both  expressions  for  part» 
which  circulation  and  innervation  liave  ceased,  or  wliich  arc  entirelv 
dead.  Ilie  part  where  the  detachment  takes  place  is  technically 
railed  the  line  of  demarcation  of  the  gangrene.  These  technical^ 
terms,  which  refer  to  every  variety  of  gangrene,  no  matter  how  it 
occurs,  y'"i  must  only  notice  prcvisionally  here.  I  will  try  to  render 
this  priKT'ss  of  dctticliment  of  necrosed  tissue  by  suppuration  mar* 
iistiiK-t  by  means  of  a  dtaginm. 
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In  the  portion  of  connective  tissue  represent«*!,  suppose  c,  Ihe 
liortiß'  of  the  wwind,  be  no  destroj-ed  by  tlie  injury  tlint  its  circululion 
10  ATTC*ted  and  it  is  nn  lnngi?r  nourished ;  tho  blood  is  coagulated  in 
I|j0  -VOBBels  as  far  as  the  shnding  extends  in  the  diagram.  Now  cell- 
ixifilf^tioD  and  inflammatorj  new  farmation  begin  at  the  out«r  edge  of 
the  Htid^  tissue,  at  the  border  between  a  and  b  where  the  vessels  termi- 
nate in  loops;  these  vascular  loops  dilate,  ^row,  and  niulliplj ;  in  the 
tissue  the  infiltrution  is  constantly  increased  by  wandering  cells,  as  if 
titB  e<lge  of  tlie  wound  were  here;  gmnulation  tissue  ts  formed;  this 
turxxs  to  pa%  on  the  surface,  that  is,  cla<«e  to  the  dead  tissue,  and 
iben  of  course  the  necrosed  part  falls,  bowiuse  its  cohesion  with  the 
living  tissue  h;is  ceased.  Hence  detachment  of  the  necroseil  shreds  of 
tiMi«3«5  results  from  inflaramntion  with  suppuration ;  when  the  dead  por> 
tiori  of  tissue  bus  fallen,  the  subjacent,  su]:)purating  layer  of  gntnula* 
tions  comes  to  light,  having  been  alreatly  deveIo[K?d  before  the 
dct«<^iroent  of  the  necrosetl  part,  Wliat  you  here  sec  in  connective 
CEsvi3c>  is  tnic  of  the  other  tissues,  bone  nut  excepted. 
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In  iniiiy  cast^  on  tfao  fresli  borders  oC  tlio  wound  we  muy  see 
about  liow  much  will  die,  but  by  no  means  in  all  cases,  and  we  c«n 
never  decide  from  the  first  as  to  the  bordering  line  of  the  dead  lissu&j 

Cotnplotolj  cnit^hod  skin  usually  has  a  dark-blue  riotci  appcamn« 
and  fnels  cold;  in  other  coses  wo  at  first  «ee  no  change  in  it,  but  in 
few  days  it  is  white,  without  sensation,  later  it  becomes  gmy,  or,  wl 
quite  dry,  gniyish  or  bcownish  black.     These  various   colors  depet 
chicdy  OD  the  uinouiit  of  cou^iliited  blood  rcmmiiiug  In  the  reaaels 
inlUtrated  in  the  tissue  ität-lf  by  the  partial  rupture  of  tbe  vessels.' 
The  healthy  skin  is  bordered  by  a  rose-red  line  which  loses  itself  in  a 
difliiiie  redness;  this  is  due  to  collateral  dilatation  of  the  capiJ]ari< 
and  is  partly  also  a  symptom  of  tiuxion,  of  which  we   have    befo 

sken ;  it  is  the  reaction  redness  about  the  wound,  wliirh  wo  have] 
Ircady  described ;    for  the  liviti^  wouod-surfacc  only  bc^^ioa  wi 
the  blood  still  flows  through  the  capillaries. 

In  muscles,  hiscia*,  and  tendons,  we  can  decide  far  less  frcqueni 
und  often  nut  ut  all,  I'l-oiu  the  apjJOirance  at  tirst,  how  far  they  will  bol 
detached. 

The  time  required  for  tbe  dead  tissue  to  be  separated  and  detached 
from  the  living  N-aries  greatly  with  the  different  tissues.  This  d<e^ 
pends  first  on  the  vascuhirity  of  the  tissues;  the  richer  a  tissue  in 
capillaries,  the  softer  It  is,  the  more  reudlly  cells  spread  in  it,  and  tbe 
richer  it  is  by  nature  in  cells  capable  of  development,  so  much  tbe 
more  rapidly  wül  the  formation  of  granulalions  and  the  detaohroent 
of  the  necrosed  purts  come  nbouU  All  Üiesc  circumstances  oomlnxia 
best  in  the  subcutaneous  cellular  tissue  and  in  the  muscles,  least  00  ia 
tendons  and  fascia; ;  the  cutis  stunds  in  the  middle  in  this  respect 
The  circutnsliiticcs  are  the  most  uufavoniblc  for  tlio  bones ;  conse* 
qut>nt!y  the  separation  of  the  dead  from  the  livinn^  takes  place  most 
slowly.  Of  this  more  hereafter.  Rich  supply  of  nerve«  soems  to 
have  little  effect  in  this  proce^ss. 

But  th<!re  are  many  other  itif1uenc<>ä  that  hinder  the  detachment 
of  the  dead  parts,  or,  \vbat  is  the  same  thing,  that  retard  the  forma» 
liou  of  granulations  and  pus ;  such  as  continued  action  of  cold  ou  tha 
wound,  as  might  be  etTectc'd  by  applications  of  bladders  of  loa    Tlia^ 
cold  keeps  the  vessels  cx>ntriicted.    The  ocl]-mo\*en)eDts,tbo  escape  of 
cells  from  the  vessels,  go  on  very  »lowly  under  the  in6iience  of  low^ 
temperature.     Treatment  by  continued  warmth,  aa  by  tlie  applicatior^ 
of  cataplasms,  has  the  opposite  effect ;  by  this  means  we  incnsaae  th^^ 
fluxion  to  the  capiUuxics  und  cause  them  to  dilate,  as  you  may  ruadil^^" 
sec  from  the  redness  you  induce  on  the  healthy  skin  by  application  of  ^ 
bol  cataplasm ;  it  is  known  that  tho  high  tompcralure  also  Imstcnv 

oell-'utivity;, 
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It  id  ontirei.r  impossible  to  tell  beforehand  the  iii0ueiice  of  the 
(renEsr&l  state  of  the  patient  on  this  local  protHfBa.  Il  ia  trua  wo  may 
amy  *B  general  terms  that  it  la  energetic  in  the  strong,  stout,  and 
roung»  more  moderate  and  sluggiah  in  weak  persona;  but  on  this 
polp^  w  A^e  uftt'u  dL'tx'ired. 

F'roui  what  hus  already  been  said  you  may  suppose  that  contust^d 
vrom^di  need  uiujh  lon^^er  to  heal  thuu  niure  simple  incised  ones.  It 
w^ll  al»o  bo  evident  that  there  may  be  circumslunccs  under  which 
amputation  of  the  limb  will  be  necessary,  all  tbe  soft  purts  being  uu- 
tirely  ma&lied  ami  torn.  There  arc  cases  where  the  soft  parta  are  so 
torn  from  the  bone  that  tliis  alone  remains  ;  »o  thuton  tlio  one  hand 
oioa^TÜätiün  cannot  oocur^  and  on  the  other,  if  the  extremity  did  heal  in 
coonths  or  years,  it  nrould  he  perfectly  useless,  and  hence  it  would  bo 
hotter  to  remove  it  at  once.  Still,  oveu  tbe  äiuiplu  coniptete  detach- 
tncnt  of  Ihe  skin  from  llio  greater  part  of  an  extremity  may  some- 
Aimos,  though  rarely,  render  aniputition  necessary,  as  in  the  cose  of 
B  girl  vlto  lost  tbe  skin  from  tbe  wrist  to  the  ends  of  bcr  fingers  be- 
twoen  the  rollers  of  a  spinning  machine. 

F'ortunately  snob  coses  are  not  frequent;  in  similar  injuries  of  sin- 
gle fin^ra  we  mostly  leave  tbe  det:ichment  to  nature,  so  that  no  more 
is  lost  than  is  absolutely  incapable  of  living ;  for  we  should  always 
rernomlior  in  maiming  of  the  hand  that  every  line,  more  orloBSt  is  of 
importance,  that,  especially  single  finger?.,  and  particularly  the  thumb, 
should  be  preserved  whenever  possible,  for  such  fingers,  if  only  slightly 
oapnblo  of  performing  tbnir  functions,  are  more  useful  than  the  best- 
maUe  artihcial  baud  ;  for  tbe  foot  and  lower  extremity  there  are 
other  considerations,  of  which  we  shall  hereafter  speak  when  we 
oofne  to  complicated  fractures  of  bones. 
.   'Would  tliut  this  maiming  and  slow  healing,  bad  as  they  are,  wore 
tU»    only  cams  wo  had  with  our  patients  having  contused  wuunds  I 
Lafortiinately  tb^re  is  a  whole  »(^ries  of  local  and  general  complica- 
4ionB  which  directly  or  indirectly  endanger  life.      We   shall   first 
Ipcak  of  the  chief  local  complications;    for  the  more  general,  the 
"■accidental  diseas-as  in  wounds,"  we  reserve  a  future  chapter. 

Considerable  danger  may  arise  from  the  decomposing  tissue  on 
the»   tnouud  infecting  the  healthy  parts.     Putrir)  mutters  act  as  fcr- 
nenls  on  other  organic  combinutions,  especially  on  fluids  oontsining 
tliern;  they  induce  progressive  decomposition.  We  niight  wonder  that 
bucih  *^^ten^ive  decomposition  of  the  part  which  is  injured,  if  not  killed, 
•hould  not  occur  more  frequently  than  it  actually  docs.    But  in  most 
ctaes  wlbaclion  occurs  so  qm'ckly  on  the  border  of  tbe  living  tissue 
that  a  sort  of  living  wall  ts  formed  ;  this  new  lormatiun  docs  not  read- 
ily pcnnit  tbe  passage  of  putrid  matter,  and  the  granulation  surface. 
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if  once  fonncd,  is  particularly  rcsiätatit  to  such  influences.  In  many 
places  it  is  a  popular  reiacdy  tu  cover  ulcers  with  cow-dung*  and  otlicr 
dirty  things;  ttiis  ciorcr  cuuses  exteusivc  putrefuctious  oa  granulating 
wounds.  Uiit  if  you  appW  i^ucli  sub:itances  to  fresh  wouhds,  and  bind 
them  tirmly  on  so  thtit  tfto  tts£ue  may  be  mochanicAlly  iiitpro^iated 
with  putrid  matter,  they  will  usually  become  gan^cnou»  to  a  certuia 
depth,  and  then  an  energetic  ccll-fonnution  opposes  (he  putrefaction. 
The  reason  why  decomposiiig  iiiatiers  act  so  injuriously  on  fresh 
wounds,  and  so  slightly  on  granulating  ones,  I  consider  to  be,  tliat 
they  are  chiefly  absorbed  by  the  lymphatic  ves.<;els.  If  you  Injeot  ft 
drachm  of  putrid  fluid  into  the  suhcutaneous  cellular  tissue  of  a  dog, 
the  result  will  be  inäaniiästion,  fever,  anil  septicamiia.  If  you  make 
ft  large  granuluting  surface  on  a  dog,  and  dress  it  daily  with  charpie 
soaked  in  putrid  tluid,  it  will  have  no  decided  effect.  Certain  dis- 
solved pulrid  matters  may  pass  through  the  walls  of  the  veins  and 
capillaries  ;  but  surgical  experience  teaches  ihiil  lymphangitis  oo- 
companies  polauued  %vounds  much  oftener  than  phlebitis  docs. 

l*he  more  the  tissue  is  saturated  with  fluid,  the  more  it  is  disposed 
to  decompositiiin.  Hence,  the  cases  where  great  ccdemotous  swell- 
ing occurs  after  contusions  are  the  most  dangerous  in  this  respect; 
but  this  cedema  comes  on  very  readily  as  the  venous  oircul&üon  is 
obstructed,  from  extensive  rupture  and  crushing  of  the  vessels,  whioh 
indeed  often  extend  far  beyond  the  borders  of  the  wound. 

Imagine  a  fui^-arni  cuught  under  a  slouo  weighing  s^rvcRil  hun- 
dred-weight; there  will  probably  be  ouly  a  small  skin-wound,  but 
extensive  crushing  of  tlie  muscles,  tendons,  and  fnscke  of  the  forearm, 
and  nnishing  and  rupture  of  most  of  the  veins ;  great  ocdeniatous 
Bwelliug  will  speedily  result,  as  the  blood  from  the  arteries  is  driven 
with  greater  energy  into  the  capillaries,  and  cannot  escape  by  its  cur- 
lomary  passage  through  the  veins,  and  hence,  under  the  increased 
pressure,  tlie  senitn  csca|ies  through  the  capillary  walla  iuto  the  tissue 
in  grejiter  amount.  What  a  tumult  in  the  circulation  and  in  the 
whole  nutrition  I  It  must  soon  appear  where  the  blood  can  still  cir- 
culate, and  where  not.  In  the  wound,  at  first,  under  the  iuHuenoe  of 
the  air,  decomposition  of  the  parts  incapable  of  living  begins;  thi« 
advances  to  the  stagnating  fluiüs,  and,  in  unfortunate  coses,  it  Cou- 
stantly  progresses  ;  the  whole  extremity  swells  terribly  as  fsu*  aa  the 
shoulder ;  the  skin  becomes  bright  red,  tense,  painful,  covered  with 
vesicles,  from  the  escape  of  serum  fr»jm  the  culaneous  capillaries 
tmder  the  epid<*rmis.  These  sj-mptoms  usually  appear  with  alarming 
mpidity  the  third  day  after  the  injury.  As  a  rpsult  of  this  diatiulv 
mce  of  circulation,  the  whole  extremity  may  become  gangrenous; 
in  other  cases,  onlv  the  faaciie,  tendons,  and  some  shreds  of  skin  dia 
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There  ia  cell-iaSItration  of  all  the  connective  tissue  of  the  extremity 
(of  thi'  subcutaneous  cellular  tissue,  the  pcrimvfiinm,  neurilemma, 
ithcathB  of  the  vessel»,  jteriosteum,  etc.),  winch  leads  to  suppuration. 
Toward  the  sixth  or  eighth  day  the  whole  extremity  may  be  entirely 
(»aturated  with  pus  and  putrid  fluid.  Theoretically,  we  might  im- 
Qgiae  such  cases  curable  ;  that  is,  we  might  imagine  that,  hy  mak- 
ing suitable  ujKruiuga  in  tbe  akin,  the  pus  and  dead  ti»Hue  might  be 
evacuatt.-d.  but  tiiis  rarely  occurs  in  practice.  If  the  ease  has 
undergone  the  above  distention,  generally  only  quick  amputation 
can  save  the  patient,  and  even  thin  is  nut  alwsiy»  successful.  We 
may  term  this  variety  of  intiltration  sanio-serous.  There  i«  a  eel- 
tnlar-tiitftue  inflammation,  caused  by  local  septic  infection  ;  a  wptie 
p/Jcffmim^  wliohe  p]*odu(>ttt  agnin  hare  great  tendency  to  decomposi- 
tion, but  which  linally  leads  lo  extensive  «iippuration  and  necrosis 
of  tissue  if  the  patient  lives  through  the  blood-in fe::ti on  which  al- 
ways accompanies  it.  The  earlier  such  processes  limit  themselves, 
the  better  the  prognoRts  ;  with  the  advance  of  the  local  nyniptoma 
the  dauger  of  deatli  of  the  patient  increases. 

[We  have  descrilied  the  course  of  a  contused  wound  without 
treatment ;  fortunately,  under  our  prescut  method,  stich  results  arc 
rare.  The  progressive  ])Utrefaction  seems  due  to  decani  position  of 
the  dead  tissue  and  fiuids,  the  cxtravasated  blood  and  lymph.  If 
thta  be  prevented  we  escape  the  local  efTcot  of  the  decomposition, 
and  the  inflamnialion  is  limited  to  eliminntion  of  the  mortified  tis- 
sue, and  tlie  general  reaction  will  bo  inconsiderable.  These  the- 
oretical conclusions  prove  correct  in  practice  if  the  wouud  can  be 
kept  asepTic,  that  is,  putrid  decomposition  hi  it  prevented.  Although 
good  results  had  been  attained  by  the  open  treatment,  it  was  prop- 
erly IJater»  method  that  allowed  us  to  follow  accurately  the  undis- 
turbed course  of  contused  wounds.  This  showed  that  in  them,  as 
in  other  traumatisms,  the  injury  itself  did  not  iuduce  all  the  local 
and  general  reactions,  but  that  the  dangerous  Byni]jtnnis  were  due 
to  accidental  but  frequent  cumplicalion«.  The  liret  of  these  is  de- 
composition of  the  primary  secretions  from  the  wound,  which  arc 
particularly  abundant  in  contused  wounds  ;  the  crutihed  soft,  parts, 
whose  circulation  is  arrested,  fumi-fh  excellent  material  for  di'velop- 
ment  of  putrefaction.  We  have  already  mentioned  that  decompo- 
«ition  depends  on  the  presence  and  development  of  minute  germs. 
These  pass  into  the  wound  with  the  air  or  otherwise,  pcrhai»«  at  the 
time  of  the  injury,  and.  as  circumstance»  favor  their  development 
by  the  supply  of  nourishmout,  the  midtiplicatiou  of  cocci  goes  on 
mofft  npirlly,  and  the  decomposition  thus  induced  is  favored  by  the 
vuinih  and  moisture,  just  as  it  would  be  if  we  placed  dead  flesh 
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in  a  hatcbin^box  supplied  with  plenty  of  moist  air.  Ilence  it  la 
very  important,  in  treating  contused  wounds,  to  prevent  infection 
from  without,  and  to  render  innocuon»  any  exciters  of  decompoei- 
tion  already  present.  This  being  done,  these  wounds  act  like  others. 
It  is  true,  healing  by  first  intention  is  prevented  by  the  e<lges  of  the 
wound  beinjjf  often  in  an  unviable  condition,  ro  that  they  muat  be 
detached,  lint  even  to  this  there  are  many  exceptions  ;  even  where 
the  etrcalation  apfieared  abolished  it  may  be  reestablished,  and  the 
edges  of  the  wound  will  not  die,  merely  a  thin  layer  being  detached 
by  molecular  disintegratiou,  and  union  may  taLe  place  partly  by 
first  intention,  partly  by  granulation,  but  with  very  little  suppura- 
tion. 

In  other  cases,  if  the  extravasation  bo  abundant  and  oircnlation 
bo  arrested  in  large  portions  of  tiMue,  healing  by  first  intention  ia 
prevonte*!,  but  by  aseptic  treatment  the  extravaaated  bI<KMl  may  be 
reabftorbed  or  bocotne  organized  to  connective  Iibsub  ;  the  necrosed 
parts  remain  free  from  smell,  are  detached  slowly  without  much 
suppuration  ;  part  of  the  tissue  on  the  border  of  the  dead  and  liv- 
ing tissue  is  taken  up  by  the  veiisels,  the  remainder  of  the  surface 
produces  healthy  granulations,  which  effecrt  the  dctai^hmenl  of  the 
necrosed  tissue.  Jii  this  way  even  cousidenible  contujicd  wounds 
may  heal  with  very  little  inflammatory  reaction  or  suppuration  ; 
this  may  rccjiiire  a  long  time  if  the  parts  are  not  well  supplied  with 
vessels,  as  fasoia,  tendons,  eto.  The  dead  tisanes  assume  a  grayish- 
brown,  tannod  look,  they  dry  up  from  loss  of  wal4?r  and  arc  thrown 
off  as  small  shreds  or  as  molecular  detritm  iu  the  sccrelion  of  the 
wound.  Under  aseptic  treatment  this  secretion  is  odorless,  at  first 
bloody  serum,  later  more  purulent.] 

An  important  thing  in  the  course  of  contused  wounds  is  the  ac- 
tion of  the  arteries. 

An  artery  may  be  contaacd.  so  as  not  to  be  fully  divided,  and 
the  bloo<l  continues  to  flow  thnuigh  it  although  part  of  its  wall  is 
incapable  of  living,  and  becomes  detached  on  the  sixth  to  the  ninth 
day,  or  even  later.  As  soon  as  this  occurs,  there  will  be  a  bcsmor- 
rhage  in  proportion  to  the  size  of  the  artery.  Those  late  secondary 
hiomorrhages,  which  usn.ally  come  on  suddenly,  are  exceedingly 
dangerous,  as  they  attack  the  patient  unexpectedly,  B<imetimos  while 
sleeping,  and  fretpiently  remain  unnoticed  until  much  blood  hu 
escaped.  Uosides  the  above  manner,  late  arterial  second-iry  hiemor* 
rhagfl  may  also  result  from  suppuration  of  the  thrombus  «r  of  the 
wall  of  the  artery.  I  observed  a  case  of  this  kind  late  in  the  third 
week  after  a  severe  operation  in  the  immediate  vicinity  of  the  femo- 
ral artery,  in  which,  however,  the  artery  was  not  wounded.     ITie 
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lilecKling  began  at  night ;  as  the  wouti«!  looked  perfectly  well,  aod 
ibo  patient  had  for  some  time  slept  the  whole  night,  and  for  some 
d»vs  had  been  promised  permisaion  to  get  up  the  next  daj,  there 
^fM»  i<>  Dunk'  in  biH  privat«  room.  He  uoko  in  the  middle  of  the 
digli't  {lUe  twenty-second  day  after  the  operation),  found  himself 
sn-imtaiDg  in  blood,  and  rung  at  once  for  the  nurtic.  8)ie  Instantly 
c&U«?cl  the  as^iätont  physician  of  the  ward,  who  found  llio  patient 
nncowaoiooB.  He  at  onco  compressed  the  aitery  in  the  wound,  and, 
while  I  was  b<'ing  railed,  everything  was  done  to  restore  the  pa- 
tient- I  found  Uim  pulseless,  uneongeiou«,  but  breathing,  and  the 
he&rt  Mill  beating.  While  I  made  rendy  to  ligaie  the  femoral  ar- 
tery, the  patieutdied  ;  he  had  bled  to  death.  A  very  sad  cane  !  A 
mmn  otherwi^  healthy,  utrong,  in  the  bloom  of  life,  near  recovery, 
must  end  his  life  tu  this  miserable  way  !  Rarely  has  a  case  so  de- 
prcBocd  mo.  Still  there  wa«  no  blame  anywhere  ;  as  it  happened, 
mil  the  circumstances  had  been  very  favorable.  The  nurse  wa» 
awake  in  the  next  room,  the  physician  was  only  down  ouc  flight  of 
stairs  in  the  s-ime  house,  and  was  with  the  patient  in  throe  or  four 
zuinules  ;  but  the  bleeding  muat  have  existed  before  he  woke.  He 
waa  probably  awakenc^l  by  the  feeling  of  wetncHs  in  the  bed.  On 
matop«T,  a  small  spot  of  the  femoral  artery  w:l8  found  suppui^tcd 
»nd  perforated.  Fortunately,  it  is  not  nlnays  a  femoral  that  bleeds, 
nor  *}or«  the  bleeding  always  come  so  precipitately,  or  at  night ; 
benoe,  we  should  not  become  dissatisfied  M'ilh  our  art  from  such  a 
rare  coAe.  Usually  «nch  arterial  hfemorrhages  from  suppurating 
woands  arc  at  first  insigniticant,  and  soon  cease  under  styptics  or 
coknpression  ;  but  after  u  few  days  the  bleeding  comes  on  more 
■ctively,  and  is  more  difiicidt  to  arrcbl  ;  finally,  the  lia'morrhages 
recur  more  and  more  quickly,  and  the  patient  constantly  becomes 
won«.  In  all  severe  arterial  hfcmorrhago  instantaneons  compres- 
atoQ  tM  the  first  remedv. 

[In  contused  wounds,  secondary  hicmorrh.igps  would  be  actually 
the  rule  if  the  arteries  and  veins  were  not  closed  early  by  thrombi. 
Thia  throraboKis  is  partly  due  to  the  contusion,  partly  to  the  wall« 
*>f  the  vee«el  not  being  in  condition  to  preser\'C  the  blood  fluid,  hut 
■*iU  not  being  so  much  injured  as  to  die  ;  the  comprespiun  of  the 
^<Wchi  by  the  surrounding  tissue  may  also  favor  the  extension  of 
Uie  thrombosis,  which  often  goes  beyond  the  portion  of  vessel  actu- 
ally crn«hed.] 

In  all  arterial  secondary  hwraorrhage^  the  first  remedy  to  be 
**od  ia  oomprcssion  on  the  wound,  or,  if  thi»  is  covered  with  a 
^reflsing.  on  the  main  artery  of  the  limb  ;  every  nunte  shonld  know 
^w  to  da  this  nntil  an  el.istio  bandage  can  be  applied  ;  and  ajtcr 
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thü  the  surgeon  should  be  sent  for.     Of  course  the  nurse  shoni 
not  leave  tlte  patient  for  thU  purpose. 

Compression  is  on!y  a  jialliativo  remedy.  The  bleeding  maj 
cease  after  it  ;  hut,  if  it  be  considerable,  and  ^ou  are  bum  of  it*" 
origin,  I  strongly  advise  you  at  one«  to  ligatc  the  artery  at  tbo 
poiiil  of  election,  for  this  is  the  only  certain  remedy.  Vou  should 
do  this  the  »ooner  if  the  patient  be  already  exhau^tted  ;  remember 
that  a  second  or  third  such  bleeding  will  surely  cause  death.  Uooee, 
in  the  operative  eoiirse,yo«  should  partieuLirly  practise  ligattng  the 
arteries,  so  that  you  may  find  them  so  certainly  that  you  conld 
operat»!  when  half  asleep.  In  these  particular  cases  much  time  ia 
unnecessarily  lost  iit  applying  styptics,  which  usually  act  only  palli- 
stively,  or  not  at  alL  Ligation  of  artcnea  is  only  a  trifle  for  one 
who  knows  anatomy  thoruu^hly,  and  has  employed  his  lime  wcl^H 
in  the  operative  courses.  Anatomy,  gcntlemeti  !  Anatomy,  aitd9 
ag.iin  anatomy  !  A  human  life  often  bangs  on  the  certainty  of  your 
knowledge  in  this  branch. 

While  treating  of  secondary  hspmorrhages,  wo  shall  apeak  of 
parmchymatoun  /Kr.morrh'iff'-ji.     The  blood  rises  from  the  granula- 
tions as  from  a  sponge  ;  we  nowhere  see  a  bleeding,  spirting  vessel. 
Ilio  whole  surf.ice  bleeds,  esperiatly  at  every  change  of  ibe  dressing. 
This  may  be  due  to  various  causes  :  great  friability  or  destrnetibil- 
ity  of  the  granulations,  that  is,  their  defective  organization,  may  be 
the  fault,  and  this  malorganization  of  the  granulations  again  may 
depend  on  constitntional  diseases  (li:emorrh.igic  diathesis,  scnrbnria, 
septic  or  pya^mic  infection).     Still,  local  causes  about  the  wound 
are  imaginable,  as,  if  exK'iisive  coagulation  gradually  formed  in  the 
surrounding  veins,  the  circulation  in  tbe  vessels  of  the  grannlatioi 
would  be  so  ftlFeeted  ;  the  pressure  of  blood  would  so  increase  thj 
not  only  the  serum  might  escape  from  tbem,  but  they  would  rup^! 
tare.     It  is  true  I  have  hitherto  had  no  opportunity  of  confirming 
this  by  autopsy,  but  I  have  seen  very  few  of  these  pirenchymatoi 
ha^morrhagee.    The  latter  explanation  sounds  very  ]>Iausible  ;  so  fu 
as  I   knuw,  tt  uriginates  with  S'romei/cr.     Ho  calls  sucb  bnmor>1 
rhagcs  "  hiemostatio.*'    According  to  the  causes,  it  may  bo  more 
less  difficnlt  to  arrest  such  htemurrhages ;  in  most  cases  ice,  com- 
pression, and  styptics,  will  be  proper,  or,  in  severe  cases,  ligation  o^ 
the  arterial  trunk,  although  this  oceaitionalty  fails.     Thia  form  c^H 
biemorrhage  occurs  chierty  in   very  debilitated   persons,  who  hav^^ 
beeu  exhausted  by  suppuration  and  fever,  and  hence  baa  a  bad  si.^^ 
oiticaDce  for  the  general  state  of  the  patient. 
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l*ro,fRi^r»  BopT)oritl«a  Kminj;  from  Contaaod  Wounds.— Secaiidaiy  Inflamnuitio»  of 
tb»  Wonod :  ttutir  c'aiucs ;  Local  Infwtioa.— Fobrile  Riaction  In  CwUMsd  Wouidt ; 
Bocood»rj  fever;  Kuppurulv«  F«ror;  CtiUI ;  tbuir  Cuuoe».— Treuttumt  ot  Cod- 
tuMd  Wogndii:  Jmnwiaioa,  Iw-tiUdUen,  Irrit'aüoa  ;  Criticism  nf  üirw  Mcthotla.— 
Itkdaloos.  —  Coimtcr-optlda^k  '-  DruitiA^t!-  —  CutuplaAmH.  —  0|«n  TrcBtnicnt  of 
W<ma(lft,— JM/r*«  DroMlag.— Propliykx»  Beuimt  fewondBry  Iiiflamumtinrw.— In- 
varai  TtmOoout  of  tbOM  hv«;«!/  WouudoJ,  —  (juiniui;.  —  0]iiiini.  —  Lact'ntcd 
Woooda;  t>ut>cijUocoiu  Uuptoni  of  Mu;<dL-s  and  TeuJoua;  Tciu-in^-  <>vt  i'f  MluoU;» 
«bd  TcjKknu :  Ttorio^  out  of  Pieces  of«  Ltutb, 

[We  have  already  atatcd  that  "by  proper  antisoptic  treatment  it 
poiftible,  cvcu  in  »cvcru  cuntused  wound»,  to  reduce  itiHammation 
id  sappuration  to  a  minimum  by  j»revt?iiliiig  d(:*cumjH)Kilion  of  the 
!tion  of  tbe  wound  and  of  tfao  crutibcd  tiasuca.  For  ihia  to  be 
iiible  the  t-aso  must  come  under  treatment  early,  but  if  no  ra- 
lual  treatment  ha«  been  «*ed  severe  loval  and  general  disturbances 
may  occur,  oven  if  the  injury  seema  insigniticant  ;  in  fact,  it  is  tbcee 
milder  cases,  where  the  fmgcr»,  band,  eU-.,  have  been  injured  in  such 
A  w»y  w  not  to  prevent  tbeir  une,  that  may  develop  the  severest 
iptom»,  because  tbo  patient  usc.^  tbo  part  till  he  has  to  give  it 

Let  us  fintr  onnsider  the.ie  dangerous  »ymptomB  whii-h,  fortu- 
»tely.  are  growinj»  rarer  fnim  year  to  year,  aji  antipcptiR  treatment 
heeoinlnc  more  popular.     What  i»  the  raune  of  tbe  nevere  loral 
and  eeneral  nymptoms  in  tbe  coarso  of  contused  woiindB?] 

Tlie  granulating  «nrfapc  that  develops  on  a  contused  wound  is 
taemlly  very  irregular,  and  often  lias  numeroui«  an|L;le»  and  poeket«; 
>w  suppuration  not  only  of  the  surface  of  the  wound,  hut  of  tbe 
tnding  eontused  parts  under  the  uninjured  skin  ;  hence  tbo 
piffbboring  skin  often  apjiears  undermined  by  pus.  The  inllamma- 
Ftion  and  suppuration  oft^en  unexpectedly  extend  between  the  mnscle«, 
Jong  the  bones  and  in  the  sheaths  of  the  tendons,  because  tbcBo 
parta  wen»  aUo  affected  by  the  injury.  Tlie  procesii  of  iuflamraation, 
«Don  excited,  creeps  along,  especially  in  the  sheath»  of  the  tendons 
and  in  the  cellular  tissue  ;  new  coUeetions  of  pus  form,  superficially 
or  in  the  depths  ;  the  injured  part  rt-mairiH  »wollen  and  a-domalou8  ; 
on  the  surface  the  granulations  are  smeary,  yellow,  swollen,  and 
Bpong}'.  When  wo  press  in  the  vicinity  of  the  wound,  the  pus  flows 
18 
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slowly  from  smaller  or  largvr  opcningBj  n-bich  hare  formecl  spoilt»- 
noously,  and  this  pus  whicli  has  remained  for  a  time  in  ilie  depth  la 
not  infrequently  thin  and  bad  smolUng.  Should  the  process  con- 
tinue loMj;,  lliti  patient  becomes  more  niiscrablu  and  weak;  he  bos 
hi^i  and  cotttiuui^  fever.  A  wound,  whicli  perhaps  at  first  appeared 
iusignifiaint,  perhaps  ji)>Qiit  the  hand,  has  extended  horriWy,  und  in- 
duced severe  general  disturbance.  The  sheaths  of  the  tendons  about 
the  hands  and  feet  are  pnrtieuhirly  üivorublc  for  Llie  extension  of  deep 
suppurations,  which  readily  attack  the  joints,  while,  on  the  other 
hand,  artioular  inflninmations  of  the  extremities  readily  attack  the 
sheaths  of  the  tendons.  These  states  may  take  a  very  dangfcroua  turn, 
and  you  sitniild  bp  constanttv  on  jour  guard.  From  the  constant  pu- 
rulent infection,  as  well  as  from  the  daily  loss  of  pus,  even  the  strong- 
est man  may  emaci:tte  in  a  fotr  weeks,  and  die  with  symptoms  of 
febrile  nmrasmus. 

We  now  know  two  forms  of  inflammation  which  may  attack  con- 
tused wounds :  1.  ÜJipid,  pr(.^p^ssive,  septio  inflainuiatiun,  which 
begins  ubout  the  wound  during  llie  first  three  or  four  days  (rarely  lo 
less  than  twenly-four  hours,  and  just  as  rarely  after  the  fourth  day), 
and  which  is  cuusoil  by  local  infection  from  purls  that  deoom]Kiso  in 
the  wound,  11.  Progressive  purulent  inllaninmlion,  which  is  particu* 
lurly  apt  to  occur  in  wounds  of  the  hands  or  ft^et  during  the  cleansing 
of  the  wound  from  necrosed  shreds  of  tissue,  without  the  pua  becom- 
ing ichorous,  although  butyric  acid  often  formed  in  it. 

But,  even  when  the  wound  has  entirely  cleaucd  off  and  grnnu- 
lated,  wh&ri  the  iiillarnnuUiuit  is  bounded,  und  tlie  wound  begins  to 
oioatme,  new  inflammation,  with  severe  results,  may  begin.  These 
secondary  progressive  inllHininaliuns  of  buppuraliiig  wounds,  occur- 
ring even  several  weeks  after  the  injury,  and  sonietimes  coming  as 
unexpectedly  as  lightning  from  a  clear  sky,  are  of  great  importance, 
and  are  sometimes  very  dangerous.  They  are  almost  always  of  sup- 
purative nature,  and  may  be  fatid  from  intense,  phlogistic^  constitu- 
(ional  infection,  just  as  often  as  the  primary  progn>äsive  suppuratioua. 
In  some  cases,  also,  they  prove  dangerous  from  their  location,  aa  in 
wounds  of  the  head.  These  cases  are  so  striking  and  tragical  that 
we  must  give  llieui  special  consideration.  Suppose  you  hare  brought 
a  case  of  severe  cmshiug  of  the  leg,  with  fmetun;,  succcaafuUy 
through  the  lirst  dangers.  The  patient  has  no  fever;  the  wound 
gTJinulates  beautifully,  and  has  even  begun  to  cicatrize.  Suddenly,  iu 
the  fourth  w*i'ek,  the  wound  U>gins  to  swell;  the  granuhitions  are 
croupous  or  fijiongy,  the  pus  thin;  the  whole  linib  swi'U.i.  The  ]»• 
tient  again  has  high  fever,  perhaps  repeated  chills.  The  s^'mptoms 
may  pass  off,  and  every  thing  go  on  in  the  old  truck;  but  it  often 
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tnrus  out  b«dly.  Tn  n  ft*w  days  tlic  strongcsl  m«n  may  beouiuo  a 
oorp^e.  Some  time  sini-'e  suoh  a  ca.<»e  occurred  in  Zdrich,  iti  n  fellaw* 
stuflcnt  with  a  wound  of  Uie  bead  j  it  may  sen-e  you  aa  a  n-nniing 
exauiptc.  TIk.*  young  man  reoei\'«'d  a  blow  over  the  left  vertex ;  the 
l»one  was  injured  very  siipi'rlirially ;  the  wound  healed  quickly  by 
first  intention;  only  a  Binall  sptt  (continued  to  stippumte.  Astlic 
patient  felt  ijutte  weil,  be  piiid  no  attention  to  the  little  wound,  and 
went  about  n»  if  ptTfeetly  well.  Suddenly,  in  the  fourth  we4?k,  after 
a  walk,  be  bad  severe  headaciie  and  fovtr.  The  foHowiiifj:  day  ihere 
w»8  about  a  teaspoonful  of  pus  collected  under  the  cicatrix,  which 
was  evacuated  l»yan  inciwon.  'nn*did  not  have  (he  desired  bcnertcial 
effect  on  the  general  condition;  the  fever  remiitned  the  same,  hi  the 
ereninjET  deUriimi  began,  then  sopor.  The  fourth  djiy  the  pi-eviously 
ri^n>U9  man  wns  de;id.  It  was  easy  tn  dirtgunse  that  there  had  been 
fappurativc  meningitia.  This  was  proved  on  autopsy.  AJthougb  at  the 
s[iot,  as  big  as  a  jh-h,  where  slight  sitppunition  had  been  so  lung 
kcjjt  up,  the  bone  «'as  but  slighlly  discolored  by  puiulent  inhltrution, 
still  tbc  suppuralion  on,  in,  and  under  the  dura  mater  was  greabrst  ai 
the  purt  exactly  o<inTespnnding  to  this  point ;  so  that  the  new  inAam- 
inatittn  undoubtedly  started  from  the  wound.  A  short  time  since, 
bcTA  in  Vienna,  in  private  practice,  I  saw  a  perfectly  similar  case,  alaii 
&tal,  in  a  man  who  several  weetni  prenously  had  received  an  appar- 
cnUy  insignificant  wound,  from  a  piece  of  a  »(xla-watcr  bottle  tlmt 
burst,  at  the  upper  part  of  the  forehced,  along  the  raai^ip  of  the 
bairy  scalp. 

Tlie  inHammatic^s  occurring  under  such  drcumstances,  as  already 
remarked,  are  usually  of  a  diffusely  purulent  ehamcter,  but  other 
forms  aei^mpnny  il^  or  oeeur  spoiiluneously,  8u*.-h  ns  diphiheritic  in- 
tiammaticm  of  tiie  granuhttions  {traumatic  diphtheria^  hospital  ffan- 
ffrate)^  inflammation  of  the  lvm[thAlic  trunks  {li/mp/ujufjUu)^  and  a 
specitic  form  of  capillary  lymphangitis  of  the  skin,  ert/sipdas  or  ery- 
sipehitous  inÜHmniation ;  and,  lastly,  inflanunation  of  the  veins  {pMe- 
bUi«),  Nut  infrequently  all  of  lliesc  prwesecs  may  be  sccu  mixed 
tc^tlier.  We  »hnll  hereafter  study  tliese  diseases  more  accurately, 
under  accidental  tmuniatie  diseases.  But  here  we  must  consider  the 
causes  of  these  fecuudary  iuflanmiatioiis,  before  po-ssing  to  the  treat- 
ment of  ODOtuscd  wounds;  and,  in  so  doing,  we  must  anticipato 
someulmt.  All  of  these  forms  of  intlammation,  and  their  reflex 
action  on  the  orgutiism,  itre  so  intertwined,  that  it  is  impofitilile  to 
apeak  of  one  without  mentioning  the  other. 

As  causes  of  secondary  intlammations  in  and  around  supjHiniting 
wntinda  Uiat  have  begun  to  heal,  we  may  mentiou  the  following:  1, 
]£xccsaive  üuw  of  blood  to  the  wound,  such  as  may  be  induced  bv  too 
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much  tnolton  of  the  part,  or  by  great  bodily  erertioD,  as  wi*U  as  by 
Dxciting  (IriiikR,  mental  agitation,  in  sliort,  by  any  great  eiciteroent; 
iu  wuumls  of  the  head,  such  congestions  are  particularly  dan^rou^ 
(.'ongcfitiou.  as  caused  by  too  tight  bandages,  may  prü\'C  injurious  in  the 
suiuc  nay.  2.  Local  or  general  catching  cold ;  about  catching  cold  u 
H  cau»e  of  iullaiiiniaiion  we  know  little  more  than  the  simple  fuct  thjit, 
UQfJer  certain  circumstances,  which  cannot  be  accurately  defineilf  a 
sudden  change  of  temperature  induces  inflammations,  especially  in  a 
locus  minorig  rtsietentioi  of  an  ^diridual ;  in  a  wounded  person  the 
wound  is  always  to  be  considered  as  a  locus  minorU  registentifx.  The 
danger  of  catching  cold  after  injury'  was  certainly  over-i;8timstc 
formerly ;  I  hardly  know  of  any  certain  ejcainples.  3.  Mechanical, 
trritatiim  of  the  teottnd.  This  is  very  iin|Kjrtant  Tlic  pus  from  the 
wound  is  ncvfr  reahsorbeil  by  the  tiiiiii)iired  grnnulslions  ;  but,  if  they 
be  destroyed  by  mechanical  manipulations,  as  by  improper  ürefNsings, 
much  probing,  etc^  which  cause  tiie  wound  to  bleed  frequently,  new 
iiiftammntions  may  be  induced.  Any  foreign  bodies  iu  the  wound 
might  prove  serious  in  this  way,  such  as  pii^'ccs  of  glus«,  lead,  or  Lron, 
or  stiarp  splinters  of  bone-,  for  the  first  chunges  uhich  lake  place  in 
the  tvound,  the  vicinity  of  such  foreign  budicfi  is  loss  important,  but, 
when,  from  musoular  movements,  and  the  motion  communicateil  to  lae 
tissue  from  the  arteries,  the  sharp  angles  of  a  fon-ign  body  keep 
constant  fricliou  iu  a  part,  severe  influmnialion  occurs  after  a  ti 
4.  C/temifal /crments  ;  here  I  mention  first  soft  foreign  bodies,  buci 
as  pieces  of  clothing,  pnper  wads,  wliich  have  entered  the  tis»i 
through  gunshot  wounds  ;  these  substances  become  impregnate«!  wt 
the  aeoretiona  from  the  wound,  then  the  organic  material  (paper,  wool 
decomposes,  and  atTts  as  a  caustic  and  ferment  in  the  wound.  I  am  iu^ 
clined  to  believe  that  necrosed  splinbrrs  »f  Ik>iip  also  act  rather  ajt  chem- 
ical than  as  mecbaoical  irritants;  in  the  Haversian  canals, or meduUan* 
cavity,  they  always  contain  some  organic  decomposing  subeUinee  ;  all 
such  pieces  o(  bone  have  a  putrid  smell  when  extructcd;  if  the  sur^ 
rounding  granulations  were  partly  destroyed  by  the  sharp  angles  of i 
such  a  fragment  of  bone,  tlie  putrid  matter  passes  from  it  into  tl 
open  lymphatic  vessels,  or  possibly  even  into  the  blood-vessels,  a 
so  induces,  not  only  local,  hut,  at  the  mme  time,  constitutional  infeo« 
tion.  Ncerosed  tags  of  tendon  and  fascia  ul  the  bottom  of  suppit- 
ratuig  %vounds  may  induce  the  same  results,  although  this  rarely  hap- 
pens. In  hospitals,  especially,  there  are  some  rare  eases  where  wo  caa 
fmd  none  of  the  obove  causes;  such  occurrences  naluraUy  induce 
ouliar  alarm,  and  attempts  have  been  made  to  explain  them  by  certain 
injurious  influences  of  the  hospital  atmosphere,  especially  such  as  ia 
filled  with  the  smell  of  pus.     Many  circumstances  speak  against  ibo 
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riew  that  the  injuriotis  substances  :trt:  gaseous;  hy  ^ood  venttluliün 
the  air  of  the  liuspital  may  bu  kopt  pure,  but  tliia  is  no  prutt^etioa 
a^iiiiftt  the  iiflcction  ia  question  ;  moreover,  we  canuot  excite  inflom- 
raations  by  «nv  of  trie  gases  fle\X'Ioping  from  pu«  or  putrnfying  sub- 
■tAnce%  unless,  perhaps,  by  Rulphuretted  hydrogen,  when  dissolved  in 
vmtcr  anil  injected  into  (he  subcutaneous  cellular  tissue.  Putrid  fluiihi 
and  pus  from  other  patients  would  not  intentionnlly  be  brought  in 
contact  with  wounds;  we  have  previously  shown  that  the  vicinity  of 
•Jie  wound  may,  under  some  cirri im stances,  be  infected  by  pus  from 
the  wound,  and  eirited  to  new  inflammatioiu  Hcnoe  there  is  Uttle 
left  but  the  supposition  that  the  injuriously-acting  Bubatanocs  are  of  a 
molecular,  dust-like  nature ;  they  may  float  about  in  tbe  air  of  the 
hoBpital,  but  they  may  also  adhere  to  the  bandages,  charpic,  com- 
pressea,  etc.,  with  which  wo  dress  the  wounds,  or  to  the  iuslrumcnts, 
forceps,  probe«,  sponges,  etc.,  with  which  we  touch  the  wound.  May 
they  not  be  fungi,  or  other  organic  germs,  whose  nature  we  do  not  at 
preseot  know,  like  those  we  kuow  to  excite  fermentation  ?  This  is 
possible,  fur  in  ever}'  cubic  foot  the  air  holds  quiinlitics  of  such  gcnns, 
and  in  the  hospital  such  organic  germs  of  animal  or  vegetable  naium 
might  develop  in  tbe  wcrptions  from  wounds,  iu  the  sputum  or 
excrement,  and  the  more  so  in  proportion  as  the  readily-decomposing 
secretions  and  excretions  are  collected  in  hospitals,  or  in  badly- 
buUt  water-clos*;t!t  and  sewt-r».  On  this  point  we  ran  only  haz- 
ard conjectures,  wliile  we  may  make  cxperimcuts  with  dry  putrid  sub- 
stances and  dry  pus,  by  powdering  them,  and  then  introducing  them 
Into  the  lieiiltliy  tissue  of  animals.  Such  experiments  have  been  made 
by  0.  Uc'Aer  and  mvself,  and  they  have  shown  that  both  animal  and 
vegetable  putrid,  dry  substancc^s  aa  well  as  dry  pus,  induce  inflam- 
maliou;  if  we  pulverize  these  sub>t«uccii,  stir  Ihcni  up  (jmckly  with 
water,  t ben  inject  them  into  the  subcutaneous  cellular  tissue  of  ani- 
mals, tliey  will  excite  progressive  inflammation,  just  ns  putrid  fluids 
ftod  fresh  pus  do.  Now,  it  must  at  once  be  acknowledged  that  in  a 
hospital  such  injurious  dust-like  bodies  may  readily  cling  to  dressings 
and  betlclothes  ;  possibly,  abo,  to  instnimciits.  In  «.liort,  it  is  ptisaible 
that  the  dir<H:t  injurious  intlucnce  of  hospitid  air  on  a  wound  may  be 
due  to  fuie  dust-Uke  particles  of  putrid  or  purulent  matter  coming  in 
contact  with  it  from  the  dressings  or  instruments.  There  ouq  be  no 
doubt  that  such  injurious  uiateriuls  may  enter  the  bcxly  iti  other  w^ys 
besides  through  wounds,  us  thrtmgi]  tite  lungs  ;  indeed,  we  explain  the 
ooeurrcnee  of  all  so-caUtnl  infeciious  di.scnscs  by  the  entnuice  iu  the  or- 
gontsm  of  substances  M*hich  have  a  sort  of  fermenting  iuDuenoe  on  the 
blood;  but,  whether  the  morbid  materials  which  excite  the  infectious 
diMue«cblefly  occurring  in  thewoimded  l)cdiflerent  from  those  arising 
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fixiro  the  wountl  iteolf,  nuiy  be  a  disputed  point,  so  fnr  as  we  at  preaenff 
kiuiw.  We  füiull  ri'lurii  tu  ihis  |ioiut  «lien  »puukjiig-  of  uccideuta]' 
irautmdic  üisi-iisos.  Vou  will  &us|M.vt  iimurcüntrailiL-tiii^r  lujseLTbere, 
because  in  yebtcniav'a  Iccluri--  I  i»iiid  that  no  Diolecular  body  could  e*  _ 
ter  the  tiüsues  tJirougb  tut  uuinjun'd  ^iranulBtion-suri&ce.  I  must  still  H 
cluiiu  ibis  as  usuul ;  a  strong,  uninjun-d  jTmauliitioD-surTaoe  is  a  de- 
ci<It*d  proteclioii  ufpdiist  iiifL-ctiuti  thruu^ii  ibc  wound.  But,  wbeo  Dte 
iu£&cliug'  material  iUtclf  is  very  irriüitinj;,  so  itiat  it  destroys  theH 
.graoulntinf^  siirfuec  by  causing  dccoinposition,  a  passa^way  is  opened 
for  the  poison  to  ejiter  the  tissues.  .Still  more,  I  here  are  certain  sub- 
ntanoes  which  are  carried  into  the  grnniilation-tis0ue,  and  perhaps 
C\'cn  further,  hv  iIm^  pus-cella.  If  you  «prinkle  a  granulating  surface 
on  a  dog  with  finely •|K>wdered  oirmine,  some  cells  take  up  the  small 
cunuiiie  ^ranuh'H  ;uid  wander  with  il  into  the  pranulütion-substaiice; 
after  u  tunc  yuu  lind  ci-lls  with  c:irrtnne  in  the  gruiiLdatioD-tissue.  I 
eoti&ider  tliih  an  abnonnol  rctro^nide  movement  of  the  pus-ccUs,  which 
we  f^iientUy  believe  to  pa^  fp)iu  the  ji^nu  hi  lion-tissue  to  the  surface 
of  the  wound;  it  is  trut-,  nu  odh  hits  seen  this,  Nevertjjeleas,  &x»m  the 
above  experiment,  it  is  evident,  that  even  molecular  subslanccfl  ntop^ä 
|MSS  fn>m  without  into  ilie  tissue  of  the  edges  of  the  wound,  and,  if 
thc«e  substance«  he  very  d(.-com|^K):iaUle  or  eauterant,  thev  will  e.\rite 
active  inflainmaliuu.  But  nil  of  the  uulliuns  of  molecular  organisms 
i;i  the  utmusphcre  are  not  taken  up  by  the  wound,  Mur  do  they  e»ul( 
indueu  inßaiiiruution.  My  belief  is  that  all  micrococui  do  not  uecet<i 
sarily  have  a  pldojjo^enüus  aotion,  but  only  those  which  are  formt 
ill  certain  produot!>  of  inilaiuniatlun,  sui'h  as  doconiposinx  pus 
fluiils  c^  the  body,  putrid  urine,  etc.,  and  wbicli  have  there  ab* 
Eorbed  the  ferment.  This  i»  the  most  frwpieut  cause  of  microcoa-j 
cms  in  hotiijital ;  hcneo  its  development  thert^  is  to  be  conibated  wiihj 
partiuular  eneriry.  I  do  not  believe  that  these  subsian«x*s,  whether] 
lifelcfis  or  living  inolooules,  are  always  the  fame,  but  I  think  they 
are  verii'  numeroiin,  a<i  »re  the  causes  of  inÜnmmation  generally; 
they  mav  all  hiivc  curtain  olieniioal  peculiarities  in  common,  a&  w^j 
mi<^ht  dupposc  from  their  similar  action,  although  we  knnnr  notbini 
iihout  them,  except  this  action;  tbey  also  differ  somewhat  in  the! 
mode  of  action  on  this  or  that  tissue ;  the  absorbability  nf  such  sul 
staiiees  miy  vary  with  the  part  of  the  boJv,  and  possibly,  »Ian,  witbj 
the  individual ;  but  the  Urr;e  number  of  these  injarloua  substanof 
is,  in  fact, small  as  compiivcd  with  the  iiumuuTable  variety  of  or^aio ' 
substanc^cs  genernlly. 

J'lörilti  naatioH  is  usually  greater  from  cot)tusG<I  than  from  inoisad 
wounds;  according  to  nur  vir.>w,  this  is  because,  fiom  the  deoo 
tion,  wltich  is  much  more  exten^ve  in  crushed  than  in  inc'sed  part 
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far  more  putrid  matter  enters  the  blood.  If  in  any  case  the  putrid 
oiailor  id  purticularly  intonKe,  or  rcrv  much  of  it  is  taken  up  (es- 
pecially in  diffuse  eeptio  inl^amiiiatJDns),  the  fevnr  assumi?»  tlic  charao 
ter  of  so-called  putrid  Jeoer  ^  tlio  itute  thus  induced  ia  called  septu 
rcmia  /  we  shall  liercaftcr  »tudy  it  more  closiely.  If  llie  :'U))piirative 
inHammaLioti  exti-nd»  from  the  wound,  there  is  a  com-siioruliiig  con- 
tiDaed  inflammatory  or  suppurative  fever;  this  has  the  character  of 
remittent  ferer  with  very  »leep  cun'ca  and  occasiooal  exacerbations, 
mo6tly  due  to  progress  of  the  luflummation,  or  to  circunistana:^  that 
Cavor  the  rrabsor])LioD  of  pus.  If  we  call  the  fever,  that  often,  but 
Dot  «Ivrays,  ncconipuuies  tniumutic  inHiiniination,  simple  tinnrtiatic 
XiBVeTj  we  may  torm  the  fever  tJiat  ocours  later  ^'  «eeoiidary /ever^  or 
^* guppttrative  fever  "  This  may  immediately  succeed  tlie  traumatic 
fever,  if  the  traumatic  inflammation  progresses  regularly;  but  the 
trmnmatic  fever  may  have  ce.t!«ed  entirely,  and  Üic  wound  be  already 
healing',  and  wlum  new  Hecondary  inßammations,  of  which  wc  have 
fully  treated,  attack  tlic  wound,  ttxn'  are  arcompajuod  !)y  new  suppu- 
ntive  fever;  in  short,  iD(lamm:itum  and  lever  go  parallul.  Occasion» 
ally, indeed,  the  fever  appear»  to  preie*le  the  secondary  iiiHanimation, 
hut  this  is  probably  because  \hc  lirst  clianges  iu  the  wound,  which 
may  be  only  alight,  have  c:ä<-uped  our  observation.  At  all  events,  oo 
every  aonossitm  of  fever  that  we  detect,  we  aliould  at  ouce  seek  for  the 
new  point  of  inflanimation,  which  mtiy  be  the  cause.  I  am  far  from 
asserting  that  it  is  necessary  to  measure  the  tompeniturc  in  all  oases 
of  wounds ;  undoubietUy  any  experienced  surgeon,  aocudtomed  to 
examine  patients,  would  know  the  condition  of  his  patient  without 
mirasuring  the  temperature,  juat  as  an  experienced  practitioner  may 
diagnose  pneun>onia  without  ausmltation  and  percus&ioii ;  liut  no  one 
who  understands  the  signiücanci^  of  Ixxlily  tetnpertture  doubts  tluit 
its  tneaaurement  may  sometimes  \)o  a  very  im)K>rlant  aid  to  iliagnosis 
aod  prognosis.  It  is  with  it  as  with  every  other  aid  to  observation  ; 
it  is  Q4>t  difficult  to  detect  a  dull  percusaiun-sound  iu  the  thorax  where 
it  should  Dot  exist  ;  but  the  art  and  tjoience  of  determining  the  sig^ 
nilioanec  of  this  dull  percussion*souud  in  any  given  case  must  be 
ioaroed ;  so,  too,  with  measurement  of  temperature :  for  tusiance,  we 
utiist  learn  whether  a  low  temperature  in  any  given  case  be  of  good 
or  bad  omen.  I  shall  enter  into  more  detail  on  tliis  subject  iu  the 
ijinie. 

Expeiienee  taaehes  that  secondary  fever  is  of^n  more  intense 
than  primary  traumatic  fever.  While  it  is  moat  rare  for  the  latter  to 
begin  with  a  chill  (a  slight  cliillineas  after  great  loss  of  blood  and 
severe  ooocussion  is  not  usually  accompanied  by  high  temperature), 
it  is  not  at  all  so  for  a  secondary  fever  to  commence  with  severe  **chilL^ 
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from  Uiewouml  ilsclf,  nmyU-  »•HspuU'd  p^iiiit,  ao  far  «s  we  «I  prtS 
know^      ^\'c'   sliall   return   U>   itiis  (K>iiit  wlieu  spcakiii;;  of  ucoitlcuuj] 
traurnntic  (li5«.>tt£cs.     Vou  will  suspect  nif  uF  coKtrodi cling  uji  self  hen^i 
bocAUS«;  in  ^-t^ätl'TJay*6  leclurr  1  mini  tliut  no  nioleculur  Ixxly  could  CM 
tex  the  tiasui^  ibrougli  an  unicjun><l  ^mnulstion-ffurlace.     I  must  8til|l 
claim  this  a»  ngiml ;  a  Rirooß:,  uninjured  frnmulatinn-siuface  15  a  iK» 
cideil  protccüm  against.  iufLxtion  ihrough  tlie  wountL    But,  when  tlie, 
iufeoting^  maUirial  itself  is  very  irritating,  so  that  it  destrays 
itrauululiiifi;  surface  bv  rausinfcdcconipoKilion,  a  paasage-way  is  o[ 
for  the  poison  U)  enter  the  li^aues.     StiU  more,  tlicn.^  arc  certain 
stances   n-liioh   are  carried   into  the  fnii')utat4un<Us8Ue,  and  pcrh 
even  further,  hy  tlie  puft-eells.     If  you  eprinkle  a  pmnulutin^  surface 
on  a  dng  with  finely -powdered  ennninc,  some  coIIa  take  up  the  aniall 
i-amiiue  pninnl<»*i  :iml  wander  with  it  into  the  f;rranuUUon-«tnhstanre; 
after  a  time  von  Hud  nrlls  with  carmine  in  the  ^anulation-tii^ue.     1. 
uonai<ler  thU  an  ubnormul  rtiin>^mdo  movement  uf  the  pua-oeUa,  which] 
we  lapt-ntinilly  believe  to  pass  frui»  the  ^rranululiou*tiasue  to  the  aur&aej 
oi  the  woiuid ;  it  ii>  true,  no  on«  hfi»  seen  this.     .Nevertheless,  from  tl 
above  experiment«  it  i&  evidcui  that  oven  tnulecular  substances  nu 
pu$6  imm  without  into  the  ti&sue  of  tlie  edges  of  the  wound,  and,  in 
theao  substances  be  very  duoomposable  or  cauterant,  ihey  will  oxrii 
active  inflaminatioD.     Hut  all  of  tlie  millions  of  molecular  or^pinisnift] 
i:i  the  atmosphere  are  not  tuken  up  by  the  wound,  nor  do  thi-y  eaci 
induce  inllamniation.     My  belief  i«  that  all  microoocoi  do  not  neoei 
earily  have  a  phlogo^enou^  nciioii,  but  only  thti.w  which  are  fonof 
in  certain  produots  of  inlhiiuniaiion,  such  as  decomposing  pus 
fluids  itf   the   body,  putrid  urine,  etc.,  and  which   bavu  there  ab* 
t-orbed  the  ferment.     This  13  the  most  frequent  cause  of  microro:>> 
cus  in  h(j«pitul ;  heneu  its  development  there  is  to  be  iTuuibatud  with 
particular  energy.     1  do  not  l>eUevo  that  these  substances,  wfaether 
lifelfss  or  living  molecutcA,  are  always  the  same,  but  1  think  thej 
are  vry  numerous,  as  are  the  causes  of  inflammation   generally . 
tliey  may  all  have  certain  chemical  pecutiaiiiies  in  coramon,  as 
might  suppose  from  their  similar  acLiou,  although  wc  know  notbii 
about  them,  except  this  action;  they  also  ditTer  somewhat  in  th«fe] 
mode  of  action  on  this  or  that  tissue ;  the  absurbabilitv  of  such  sul 
■tanoes  may  vary  will)  the  part  of  the  bodv,  and  possibly,  hUo,  wit 
the  individual ;  but  the  large  number  of  these  injurious  subatanc 
is,  in  fact, small  as  compared  with  the  ianaini*rable  variety  of  orgmnio'' 
substances  generally. 

J*lbrile  reaction  is  usually  greater  from  contused  than  from  incised 
wounds;  according  to  oiu-  view,  thi»  is  because,  fron»  the  derompo«i-j 
tioD,  which  is  much  more  exteuMve  in  crushed  than  in  ino'sod 
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fur  mot«  putrid  matter  enters  the  blood.  If  iu  any  <-'UAe  Uie  putrid 
matter  is  particularly  intense,  or  very  much  of  it  is  Itiken  up  (cs- 
IMHrially  in  iliflme  sepiio  inllaniumfcinns),  Llic  fever  u&suniea  1-liu  cbarao 
Igt  of  aoKaüled  putrid  feeer ;  the  state  thus  induced  \r  eull<_>d  ^^i' 
vmia;  we  shall  hereafter  stwly  it  more  closely.  If  the  suppurative 
'i>'!'-.mniation  extends  from  tlie  wound,  there  is  a  corres|K)n<iing  eon* 
ii))U(.-d  inllammatory  or  suppunitivc  fever;  tills  h;iH  llie  character  of 
rctniltont  fever  with  very  steep  curves  aud  oocasional  cjuieurbationa, 
taatUy  Hue  to  prepress  of  the  innuuuiialion,  or  to  circunietances  that 
tvor  the  reabsorption  of  pus.  If  wc  call  the  fever,  ihut  often,  but 
not  aJways,  aocompaiues  tniurautio  inlliimmation,  simple  drtumatic 
/sWf  we  may  term  the  fever  that  ooours  later  ^^  vccondiiry  fever^^  or 
** m^ipuraiive /'eoo',^  ThJa  may  immediately  succeed  the  traumatic 
finrer,  if  the  traumatic  inflammation  progresses  regularly ;  but  the 
trannHitic  fev<:r  may  have  reaped  entirely,  and  the  wound  Ik;  already 
liealiuf;,  und  wheu  uew  secondary  ioflaoiiuatiuDi,  of  which  we  have 
fully  treftte^l,  attaek  tlie  vruuiid,  they  are  aceoinpaiiiiHl  by  uew  suppu- 
nlive  fever;  iu  short,  tuflunitniition  and  fever  ^  parallel.  Occusiou- 
•lly,  indee<lf  the  fever  appear*  to  precede  the  secondary  inflafuniation, 
but  this  is  probably  because  \^\c  first  changes  in  the  wound,  whioh 
aisy  be  only  slight,  have  escaped  our  observation.  At  all  cventa,  on 
every  •oocssiau  of  fever  that  we  detect,  wc  should  at  ouce  seek  for  the 
oow  poiot  of  inflammation,  which  miiy  be  the  cause.  X  am  far  from 
uterting  that  it  is  uecossary  to  measure  the  tcmpcruiure  in  all  cases 
of  wounds ;  undoulitedly  any  experienced  surgeon,  accustomed  lo 
exsmiDe  patients,  wouhl  know  the  condition  of  his  p.itient  without 
meavurm^  the  temperature,  just  as  an  experienced  practitioner  may 
diagnooe  pneumonia  without  auscultation  aud  percussion  ;  hut  no  one 
who  omlerstauds  the  siguiUcance  of  bodily  temperature  doubts  that 
iu  meuucemefit  may  sometimes  be  a  very  important  aid  to  diagnosis 
■nd  pro^OSift.  It  is  with  it  a«  \vith  every  uiher  aid  to  Observation ; 
it  is  t>(tt  diOteult  lo  detect  a  dull  percussion -so  und  In  tlie  ihomx  where 
should  not  exist ;  but  the  art  and  science  of  detcrniiiiing  the  sig- 
of  this  dull  percuss  ion-sound  in  any  given  case  must  bo 
;  so,  tfMi,  with  measurement  of  temperature  :  for  instance,  wo 
hleam  whetlier  a  tow  temperature  in  any  given  case  be  of  good 
omea     I  shall  enter  iulo  mure  detail  ou  this  subject  in  the 

Experienco  teaches  that  secondary  fever  is  often  more  intense 
IU  primary  traumatic  fever.  While  it  is  most  rare  for  the  latter  to 
^o  with  a  chill  (a  slight  chilliness  after  great  loss  of  bluod  aud 
»ren*  ooocussion  is  not  usually  accompanied  by  high  (empcratun;), 
Ü  not  at  all  au  for  a  seconilary  fever  tocommenoe  with  severe  "chill.** 
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We  Hlmll  at  oucc  study  this  peculiar  pbenomenoD  niorc  attentivclr 
Formerlj  tiie  chili  wag  always  reg-arded  as  essentinHy  dependent  oa 
blood-poisoning ;  if  we  now  rog-an]  fever  generally  as  due  to  iotoxi- 
cation,  wq  must  tierk  sooie  spe'^inl  cause  for  tlie  chill.  Oliservation 
ebows  tliat  the  chill,  which  is  always  followed  by  fe^'er  and  sweating, 
is  always  accompanied  by  rapid  elevation  of  lomperottire.  If  we  tliei^ 
nrometrically  examine  the  temperature  of  the  blood  of  a  patient  witJi 
chillf  we  6nd  it  high  and  nipidly  increasing,  while  the  skin  feels  cool ; 
(he  blood  is  driven  from  the  rutaneous  vessels  to  the  internal  orgnns. 
As  already  remarkftd,  Traiibc  considers  tliis  as  thu  cause  of  the  ab- 
normal febrile  elevation  of  tetnponiture.  We  shall  ijot  discuss  this  at 
prtisent ;  at  all  events,  there  is  so  great  a  difference  between  the  air 
and  the  bodily  temperature  that  the  patient  feels  diilled.  If  we  un- 
cover a  patient  with  fever,  who  lies  wrapiwd  up  in  bed  and  does  not 
feel  chilly,  he  at  once  bcjfins  to  shiver.  M«n  lias  a  sort  of  conscious 
feeling  for  the  state  of  equilibrium  in  which  bis  bodilv  temperature 
stands  to  the  surrounding  air;  if  the  latter  be  rupiilly  warmed,  he  at 
once  feels  wanner,  if  it  bo  rapidly  cooled,  lie  at  once  f<«ls  cool,  chilly. 
This  trivial  £act  leads  us  to  another  obaer^-ation.  This  scnsitiveoew 
for  warmth  and  cold,  this  conscious  feeling  of  change  of  temperature, 
varies  with  the  indi\-idunl ;  it  may  also  be  increased  or  blunted  by  the 
mode  of  life;  some  persons  are  always  warm,  others  ever  too  cold, 
while  for  others  the  temperature  of  the  air  is  eompurutivcly  a  matter 
of  indifference.  The  nervous  system  has  much  to  do  with  this.  Ac* 
curate  studies  of  TVaube  and  Joehmann  have  in  fact  shown  that  the 
nervous  excitability  of  an  individual  lias  a  gn.>at  etl'ect  as  to  whether, 
in  &  rapid  elevation  of  temperature  of  the  blood,  the  change  will  be  much 
perceived  or  not;  hence  that  in  torpid  persons,  in  comatose  condi- 
tions, chills  do  not  so  re;idily  occur  with  fever,  as  they  do  in  irritable 
persons  alrea<ly  debilitated  by  long  illness.  I  cjin  only  confirm  this 
from  my  own  obBcr\*ation.  Although  I  have  a  general  idea  that, 
where  there  is  sufficient  irritability,  rapid  elevation  of  temperature 
and  chill  cliiefly  occur  when  a  quantity  of  pyrogeiious  material  enters 
the  blood  at  uiioe,  still  1  cannot  deny  (bat  the  quality  of  the  material 
is  also  iinporttint.  We  know  Dotliing  of  this  quality  chemically,  but 
we  may  conclude  that  it  1ms  varieties,  because  both  the  fever-symp- 
toms nnd  their  duration  often  vHry  greatly,  and  that  Ulis  does  Dot 
solely  depend  on  the  peculiarities  of  the  patient.  According  to  my 
obeervations,  in  man  n^ibsorption  of  pus  and  reeent  products  of  in- 
flammation is  more  apt  to  indnce  chills  than  is  absorption  of  putrid 
matter,  which  is  perhaps  more  jxiisonous  and  dangerous.  I  do  not 
wish  to  wcjiry  you  with  too  many  of  these  considerations,  and  so 
•hall  return  to  the  subject  in  the  section  on  general  accidental  trau- 
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u)sttc  and  inßamnialory  (Ust-asee,  wliich  yon  may  regard  as  a  con- 
tiouation  of  ibis  study  of  fovcr.  I  will  only  remark  bore  that  both 
ibe  septic  aud  puralenc  primary  and  secondary  indanunationa,  with 
tbeir  acc-unipaoying  fovor,  may  also  occur  from  incised  wounds, 
espeoiaUy  after  extensive  o|>crations  (as  ainputatlond  and  retjcctionif). 
W'e  have  considered  tbu  conditiuu  along  nitb  coututied  woundm, 
t>ecsuiso  it  complicates  tlieiu  much  more  fivqucutly  iban  it  does 
orJiowy  incised  wounibi. 


[Deooni position  may  begin  in  a  eonlused  wound  withm  twenty- 
foui~  hourif  after  ^he  injury  ;  the  tissue  may  have  been  cnubed  ito 
tbat;  circulation  i<t  arretted  and  its  substance  inültrated  with  blood 
»n<l  lymph  ;  it  may  iU*o  eontaiu  foreign  bodies,  and  ferments  from 
ih«  air  enter  it ;  hot  weather  may  favor  the  doooniposition,  and  even 
in  i&  few  hoitni  the  primary  secretion  may  have  on  odor.  If  some 
of  t.  his  secretion  be  injected  into  an  animal  it  induces  intenw  Rymp- 
toOT"*  of  local  and  general  septic  infection. 

l^rogreaaivo  auppurative  intlaramation  of  cellular  tissue,  occur- 
lirk^  specially  in  wounds  of  the  hands  and  feet,  may  develop  with- 
oitt  the  pus  becoming  foul ;  this  is  due  to  extenttion  to  tbu  healthy 
tis^tie,  the  pu»  a<:tiug  a^t  ao  infector ;  wherever  it  enters  the  tissue 
H  xmdncxKt  inflammation  and  Hnppuration,  which  may  thus  creep 
along  the  intempaoes  of  the  connective  tiätiuo  between  the  ten- 
iJu»X3«w  etc. 

In  granulating,  secondarily  inflamed  wounds  the  whole  granula- 
tioTi  layer,  the  interspacea  in  tUu  connective  tissue  under  it,  many 
blood  and  lymph  vessels,  may  be  found  tilled  with  micrococci,  ap- 
p».i-*iuly  in  rapid  growth,  and  fungi  active  or  quiescent  may  bo 
found  in  the  fluid  secretion,  even  v  bile  it  has  no  putrid  odor ;  ia 
fa-tst,  tbift  i.i  ordy  apt  to  occur  when  the  pus  is  coidined  in  pockets. 

When  permanent  germ^  have  developed  from  these  micrococci 
ihoy  prove  <[uito  reaistant,  and  may  bu  dried  and  kept  for  Romo 
tiT¥ie ;  then  under  favorable  conditionfl,  as  in  decomposing  organic 
mratter,  ibey  develop  and  multiply  enormously  and  penetrate  Ihe 
tt»s-ne,  iudncing  inflammation  mechanically  by  their  nnrabcrs  and 
choitiically  by  (ransporting  phlogogenouH  material.  To  livo  and 
multiply,  the  fungi  must  supplant  the  albuminous  bodies  ;  this 
doublr  m^ion  enables  them  to  penetrate  healthy  granulations ; 
dLi!»t.JJ](P  micrococri,  or  irritant  matter  containing  spores,  reaching 
the  granuhiting  nurfacc,  may  attack  the  life  of  the  cells  and  destroy 
the-  »urfaee. 

Infecting  mattem  may  enter  the  economy  by  the  air^passages  ; 
infediotu  diaeases  spread  from  substance«  entering  the  oi^nism. 
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whicb  act  as  poisons  on  tlie  bIfKHl  and  the  wholi>  body  ;  but  we 
not  Hay  if  tlie  Horao  morbid  niattiTü  inducing  the  infectious  diiiea>t 
occurring  espeoiuUy  iu  th«  wouuUud,  may  tnttr  aaywberi'  except 
tUc  wound. 

If  thu  intloinmation  be  supparativc,  it  will  keep  up  an  inflamma- 
tory or  AU|>puracivo  fei'cr,  which  has  a  reiuittcnt  thnniclcr,  wit 
sictp  onrvca  and  temporary  pxaoerbation»  ;  this  is  due  to  pnij 
reas  of  the  inllammation,  or  einsam  stances  favoring  at«nrptioD 

To  recognize  thia  ferer,  it  ia  important  to  try  the  temperature  at 
regular  hours  with  the  thormnmcter  ;  this  may  giro  an  early  alarm 
to  the  fiurgi'un  of  somi-thitig  going  wrong  in  the  M'ound  ;  it  is  i^^ 
aid  both  tu  diugitosi.i  and  prognosis.  ^H 

In  cODtitsc'd  wouiuls  wu  nliould  care  especially  for  free  i-scape  of 
secretion  by  draiuagc,  and  to  pix-vcnt  iuftclion  of  the  wound  bj^ 
anytbing  that  uiighC  excito  deconipositioD,  or  at  all  event«  to 
tbi:». 

l<ct  us  sQpposc  A  recent  contused  wound  with  moderate  d< 
tion  of  the  Rofc  parts  extravasation  of  blood,  and  difiturbanoe 
cirealation  in  the  adjacent  f>artA  ;  the  Rnt  care  »hnuld  lie  lo  ch 
it  perfectly  of    foreign    bodic«,  blocd-clols,  and    li.>iHne  11uid?iT   by 
pajtsing  ovi-r  it  a  «iream  of  a  Iwo-per-eent.  Solution  of  carbolic  acid  ; 
of  course  any  bceinorrhago  is  to  bo  arrested  ;  drainaRe-tnbes  Hhould 
l>e  applied,  the  wound  again  w*a5hcd  with  a  four-pcr-ccoL  solution 
of  carbolic  a<rid,  and  a  LtAter'K  dreftwing  applif*<1. 

It  is  a  diitpiited  point  whether  siiturett  «hould  be  ut)e<l  in  sue 
wonnda  ;  if  the  tMntusion  be  considerable,  wc  may  not  expect  ani< 
by  lipKl   iutention,  and  accurate  appoxilion  of  the  cdgea  would 
useless  or  even  injurion.4  :  but  nufurcp  may  prevcnl  wide  Ji^ping 
cxcpHsive  retraction  of  the  Hap»,  which  would  retard  union  ;  bent 
deep  Buture»  niny  be  introduced  to  Jix  the  flap«  in  plae«  without 
curatcly  aj^proximaling  llicm.     If  tbo  wnnnd  be  froall  and  only  tl 
Iges  contused,  the  contused  part  may  be  cut  off  and  nnitud  at  in 
ly  iDci:H>d  wound. 

Slight  wound;»,  tinder  Lt8ter*9  dressing,  nin  their  course  alinoii..55 
withont  reaction,  the  mortified  tiiwuc  beini;  gotten  rid  of  by  moleo^-^ 
ular  «lisintegrntion  and  absorption.  Gangrenou»  sbn-ds  do  not  ap 
]>ear,  the  cruftbed  part«  recover  by  restoration  of  the  ciiTulntion  ue^h 
bv  plasmatic  circul-itirm,  ami  entrance  of  wandering  Ci.dl5  ;  thl^K:^ 
dead  tiHsiie  is  also  consuinefl  by  tbo  granulation  tissue,  which  fortn»  ^ 
on  the  borders  of  the  living,  ju*«t  ne  arc  portions  of  dead  tissne  it 
troduced  into  the  abrlomcns  of  animal«.  Under  »neb  circiimRfancc 
suppuration  may  Iw  xlight  or  absent,  there  may  be  merely  a  mucoi 
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-^^nvlion  without  cells*,  at  first  browuish-red,  later  yellowish,  and 
-y^^ne  parts  m;iy  uuito  by  tirst  iDtonlioti. 

If,  m  tbo  eontusiüD,  there  has  been  extynBivo  crushing  and  tcar- 

irifi?  of  ihi*  Bol't  parts  or  openings  into  the  jointe  or  abeaths  of  the 

j.^n<ion>^  fracturi's  of  the  bones,  etc.,  frequently  LUter't  dreiuilng 

(|c^«^i  not  answer  ttie  [inrposi-,  from  the  ilillirutly  of  cleansiing  the 

lAroiiml  and  later  of  preventing  decomposition.     Frequcatly  buch 

woiuiits  ar«  not  recent  when  they  coiue  under  treatment ;  they  may 

ho  unolein  from  forcüpi  bodies  or  applications  of  arnici,  poultices, 

etc    I»  BUöh  ca«e8  it  is  well  not  to  try  l-iÄitriam,  but  to  iroai  the 

wontid  open  :  cleanse  it  carefully,  guard  against  retention  of  socre- 

li.>n.  enlirijinf^  the  »kin-woiind  if  ncoesaaiy  ;  if  the  soft  part»  aro 

undennin^l.  make  eounltT-openings  ;  cut  off  ]mi-tB  incapable  of  Uv- 

inpr.  «"1  »ftsh  the  wound  with  a  six-  to  eight-per-ceot.  lioluliou  of 

t-bl4*ri«le  of  zine,  which  is  <ltstnfectaut  and  slightly  eauteraut ;  this 

gives  lliy  bloo^l  a  re<l  hue  and  the  tififtue  a  grayish-white  color. 

Apply  drainag(>-tiihcrt  and  till  the  pockets  with  »omtr  charjiie  or  pre- 

poiv«!  cotton  soaked  in  a  disinfectant  solution.     This  pi-events  su- 

pcrticial  adhesions  as  well  ns  retention  of  the  Mxirolions.     To  the 

wound  you  apply  plcnf.y  of  charpie,  and  cover  the  whole,  far  beyond 

til«  cuiituston,  with  coraprej-üc»  also  soaked  in   di>>iufectant  (such  a» 

acetate  of  alumina),  then  gutt.'wpereha  paper  and  a  Kuug  bandage. 

1'bf  dripssing  shnuM  be  changed  daily,  and,  If  there  la  much  dis- 
ch&r^,  twi«*e  daily — ßlse  the  disinfectant  will  not  sufhce.  This 
dresffing  al**o  supplies  nioist  warmtfi,  which  has  a  favoni!)le  pffi-et 
DO  the  previously-disturbed  clreulatioii  ;  redness  and  fcdematoua 
swelling  of  the  edge»  of  the  wound  dlmiuish,  and  granulations 
develop.  I)ressiug<«  with  Jiurow^^  fluid  arc  cheaper  than  X(V«r'« 
drrsAing,  and  les*  irritating  than  carb'»lic  suluiions. 

Elach  time  th»  wound  is  dressed  it  should  be  carefully  washed 
and  i!x.-imini>d  for  rolleotions  uf  pus.  If  the  Cftcupi-  of  matter  be 
anywhere  impeded  the  opening  should  be  enlarged,  or  a  enuntor 
o|K'uiug  amde  by  passing  a  silver  catheter  or  a  flexible  metal  sound 
t<*  the  bottom  uf  the  sinus,  then  cutting  down  on  it.  TJuring  sup- 
puration ibe  wound  should  be  thus  dre.<wed ;  when  the  cavity  is 
fiiltnj  up  cicitrizntion  may  be  hastened  by  some  irritating  salve,  as 
of  re.i  precipii^ic,  iodoform,  etc. 

Afiw  injurits  by  machinery,  railroad  accidents,  etc.,  there  may 

l»e  «iieh  crushing  of  the  tissue  as  to  cause  primary  mortification  of 

tlie   Hkin  and  soft  parts.     'J'hc  muscles  arc  crushed  to  a  pulp,  and 

Vfttlk  the  exlravaA.<it>tms,  etc.,  may  form  a  flaccid  bladilcr  communi- 

ii»g  natwardly  by  a  small  wound  in  the  skin  ;  the  skin  being  very 

"''^*-*»-'**teDl  to  cmsfaing  force:,  an  is  observable  on  using  ChoMaignaxPa 
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6iTa»eur,  it  may  be  so  pomprc-ssed  as  to  be  bloodloag  anil  leathory, 
but  it  is  difficult  to  divide  it  com|)leleIy  ;  where  ihe  cruahiiig  hrw 
been  extensive,  but  the  opening  in  the  «kin  is  «mall,  this  bhould  he 
enlarged  to  expose  tlie  cavity  for  tixatmeot  :  in  t^uvh  cases  open 
treatmcDt  is  iusutÜcicnt,  from  thu  danger  of  deeoni  posit  ion  at  some 
point  of  tlie  dead  tissue  exposed  to  moisture  at  the  heat  of  the 
body.  Here  permanent  antisepliu  irrigation  may  be  resorted  to,  by 
dressing  as  above  described,  with  charpic  in  the  wound  and  cover- 
ing with  compresses,  only  not  a|>pl_viiig  gutta-percha,  but  suitppud' 
faig  an  J^ntttrc/t's  iiTigator  eo  tliut  liurotr's  solution  may  drop  on 
the  moist  compresses  and  keep  them  wet ;  the  injured  part  being 
placed  on  a  rubber  cloth  so  that  the  superfluous  liquid  may  run 
from  it  into  a  vessel  under  the  bed  ;  conslant  renewal  of  the  disin- 
fecting fluid  in  the  dressing  is  thus  setured.  'ITiis  plan  is  suited  for 
severe  injuries  of  ihe  hand  and  fingers.  If  the  wound  Ite  extensive, 
deep,  and  irregular,  it  is  xvell  to  lead  ihe  irrif»nlinn  through  the 
drainage-tnlies  to  the  bottom  nf  the  wound,  for  which  purpose  yow 
may  let  one  or  two  of  the  chief  tubes  projc»ct  through  the  dn>ssing 
and  connect  with  the  irrigator  ;  the  fluid  may  esea|>e  through  an- 
other tube  or  tliroQph  the  wound.  ^Vhen  the  apjwnitus  is  in  good 
working  order,  it  requires  little  further  attention.  The  cfFeet  is  very 
good,  the  necrosed  parrs  being  quickly  detached  and  healthy  granu- 
lations developed.  Irrigation  also  acts  by  abstracting  heal  and  re- 
lieving pain,  and  is  very  aeeeplablc  to  the  patient,  except  when  the 
bed  is  accidentally  wet.  It  is  best  suited  for  applying  immediately 
after  the  injury  ;  when  the  wound  has  cleaned  and  granulatei],  this 
dressing  may  be  changed  for  simple  moist  dressing. 

Tlic  results  from  this  treatment  are  very  favorable  as  compared 
with  those  by  old  methods.  Heside«  the  slight  local  reaction  there 
is  absence  of  severe  general  infoetious  disease  if  ihe  irrigation  I» 
applied  early.  The  temperature  may  rise  high,  but  other  signs  of 
fever  are  al>sent. 

If,  fnim  improper  treatment,  decom])ORition  and  putrefaction 
have  started,  if  the  edges  of  the  wound  and  the  soft  pf.rt«  are 
swollen,  iiifiUratrd  with  serum,  and  symptoms  of  general  infection 
are  present,  if  amputation  is  not  directly  indicated,  treatment  phonld 
he  preceded  by  energetic  disinfectiun  and  evacuation  of  the  septic 
matter.  This  is  to  be  done  by  opening  the  wound  to  its  fnl!  extent, 
washing  with  a  four-per-eent.  sobitlnn  of  carbolic  acid,  and  mhbing 
with  sponges;  the  mortified  tissues  are  removed,  and  where  the 
skin  is  gangrenous  it  is  to  be  divided  to  where  it  is  healihy  ;  ptick- 
ets  are  fo  be  opene<I  ;  numerous  deep  punctures  should  be  made  in 
the  inÜItrated  tissue  to  let  the  scrum  i-acape,  according  to  VtM- 
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n/2/<A*«  plan  ;  then  the  wbule  should  be  washed  and  rubbed  with  a 
fixir-per-ceiit.  »oluticm  of  carbolic  acid,  and  liitruus's  solution  ap- 
pjietl  ou  conipreiM«a  mid  irrih'atioD  started. 

Jiveu  when  contused  wounds  have  begun  to  mippurfttc  decompo- 
ntiot  may  octtir  from  relaine<l  secretion.  This  ia  ehown  by  redness 
(Od  ewelliiij;  of  the  i^Igos,  or  by  sudden  severe  ])aiu  and  fever  ;  on 
«j^TiiinatioQ  you  tiad  a  sensitive  spot,  on  prenning  which  thin  fetid 
nns  escapes  from  some  part  of  the  wound.  Ofti-n  there  are  several 
nab  point^s  <>r  the  suppuration  is  in  the  sheath  of  a  tendon  or  be- 
twe^^n  mnscU's,  and  we  havo  a  loug  sinus.  In  such  cases  counter- 
opc^Tiiags  are  indicated,  or  even  layiu«;  open  the  whole  fistulous 
tn.ol>  and  »craping  with  a  sharp  spoou  the  relaxed  granulations,  and 
c3tJt.«rUing  the  surface  with  a  concentrated  solution  of  chloride  of 
lift«-.  In  such  casos  also  llie  acetate  of  alumina  is  the  best  dressing, 
bo^    it  &hnuld  be  applied  at  least  once  ilaily. 

J  r  the  inflammation  be  diphtheritic  in  charaitter,  with  hard  infil- 
tntiun,  dM'p  iiK-ij«ions  should  be  made  to  ])revenl  gangrene,  and 
itioij^t  warmth  applied  (rompresses  moistened  with  hot  Burow''»  so- 
Ut  B<^n)  to  break  down  the  iuQItralion  and  husten  cuppuration. 

*X*his  i*  the  only  reason  for  using  poultie-es,  which  were  formerly 
10  common,  because  they  retain  heat  belter  than  hat-water  com- 
imiiomrii  They  should  be  banished  from  the  hospital  as  a  dirty 
drc<«s£ii)g  with  many  objections ;  in  private  practice,  where  their 
pre^paralion  may  be  watched,  they  may  sometimeis  bo  employed  ; 
the   vamith  is  agreeable  to  the  patient. 

AVc  have  incidentally  mentioned  quiet  and  position  in  the  treat- 
ment ;  in  this  class  of  injuries  it  is  the  more  important,  as  excite- 
muTit  of  ihe  vasrular  system  induces  rongestion  of  \\\v  injured  pnrts 
anil  is  injurious.  Hence  not  only  should  the  injured  part  bo  kept 
niL>tioiiless,  but  the  whole  body  should  be  kept  quiet,  the  patient 
rvnaajoing  in  bed  and  avoiding  all  motion.  Mental  quiet  is  also 
mo»i  desirable. 

VhiTi  possible,  the  injured  part  Khould  be  elevated.  Gravity  has 
•onao  I'ffeel  on  the  cireuhuioii,  a»  you  may  see  by  letting  your  arm 
hang  retsKo<l  for  five  minutes,  when  the  hand  will  feel  heavy  and 
the  vfins  on  its  Kaclt  bo  tilled  ;  but  if  you  hold  it  up  the  hand  grows 
»'hit«  imd  smaller.  When  feeble  person«  lie  in  bed  Iheir  faces  loi:ik 
fuUtir  than  afl«i'  they  have  been  up  some  time.  For  injuries  of  the 
hand  ViAkmatm  has  recommended  vertical  siiKpension  nf  the  ami  j 
the  saine  treatmeut  may  be  applied  for  inflammations  of  the  leg. 
In  thi*  position  pain  is  speedily  lessened  ;  for  deep-seated  inflara- 
nuitioiis  it  \s  les«  nscful. 

■Another  remedy  is  regular  compression  by  a  roller  bandage. 
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which  may  be  applied  over  Lifter'»  dressing  ;  thie  improves  the' 
circulation  aiiJ  piX'Vünt»  further  swelling  ;  rubber  haiidai^ea  rather 
juusely  applied  may  replace  luusliii  fur  lUiit  purpose ;  ihiu  aXao  tends 
to  relieve  paiu. 

Tho  most  important  rulea  for  avoiding  actidental  complications 
of  wounds  are  pnjphylaetii:,  and  eonsii*l  iu  rigid  aiiliKepsi«,  not  only 
in  treating  the  WüUUtU  but  in  the  whole  cart-  of  tlie  patient.     Hie 
surgeon  »hould  sec  to  the  didinfectiou  of  the  furniture  and  every^J 
thing  iu  the  room,  to  the  ventUatiuu  and  eleoidincM,  and  to  the  re- 
moval of  old  dressings,  etc.     K  attention  he  merely  given  to  tho 
wound,  rci>uItH  will  be  uuäatiü factory.     Instnimenls,  sponges,  dreKC^f 
ings,  etc.,  should  be  kept  eonetaully  dihinfe<-led.    For  hoepitals  ne^r™ 
sponges  should  be  cleaned,  disinfected,  am)  kept  in  n  closed  glass 
vessel  in  a  fonrper-cent,  solution  of  onrbolie  acid,  which  tthduld 
changed  every  week,  and  be  washeil  again  in  earholixcd  water  hefoi 
using.     Catgut  and  silk  should  be  hoile<l  for  an  hour  in  a  foar-pcH 
eeui.  solution  of  carbolic  acid.     Carbolized  gauM  loses  Its  strength 
after  a  tirae,  hence  should  be  prepared  f^e^lI  freijuently.     Gutta- 
percha paf>er,  tho  instruments,  etc.,  should  he  washed  wi[b  carWil- 
ized  water  before  nsing.      Nurses  should   he  trained  to  consider^ 
Hntisep!<i»,  as  welt  as  rieanlincss,  second  nature.  ^| 

Sjhrncer  Tn=//«,  the  ovariotomist,  demanded  that  physicians  wish- 
ing to  see  his  operations  sliuuld  not   have  visited   a  dtt^Keettng  or. 
autopsy  rmini  for  some  days  p^evi<H^^ly,  hoping  thus  lo  escape  ii 
fection  from  their  clutlunij.     Danger  from  this  cause  may  probablj 
be  avoided   by  washing  iu  diainfcctanl  solutions  on  IcRving  ihe  dii 
ticciing  or  autopsy  room.    It  is  proper  to  remove  the  outer  clothing 
before  enlcrinif  the  sick-room,  as  infecting  germs  reaJily  adhere  lo 
roiiixh  cloth.     In  the  liospital  it  is  well  to  wear  a  linen  blouse  nitli 
the  sleeve!«  tiglit  at  Ihe  wrist,  and  when  this  is  soiled  put  on  a  fresi 
one  ;  this  is  not  to  protect  the  clothes  of  the  surgeon,  but  to  gnai 
against  infection. 

Thin  advice  is,  of  conree,  applicable  to  any  kind  of  wonnd, 
whether  from  acc^ident  or  operation.  You  cannot  be  too  exact  in' 
obser\-ing  the  almvc  roles  ;  they  are  applicable  not  only  lo  hospitals, 
but  jnst  as  much  so  to  private  practice.  jH 

Cooling  drinks  and  medicines  and  proper  diet  should  be  pre-rH 
scribed  :  if  a  remittent  fever  occurs,  rendering  the  p.itient  dull  and 
sleepless,  ipiinine  and  opium  may  lie  benc6cia].  If  the  fcTcr  be 
slight,  ffivo  nothine  ;  if  fever  increases  toward  evening,  two  tive- 
grain  doncs  of  quinine,  with  bicnrbonate  of  soda,  may  be  given,  and 
the  eighth  of  a  grain  of  morphine  at  bedtime ;  on  cessation  of  Uia, 
fever  this  may  he  discontinned. 
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Now  a  few  wonlü  about  lacerated  tcouudu^  by  wliirb  wp  mean 
tiioi^<!  when*  there  U  u  divisiou  of  tbu  soft  part»  and  tliL'  xkin  or  of 
the  lalttr  alone,  charuvteriacd  obiefly  by  the  irregular,  uneven  ewigen 
of    till'  wound  ;  diffurenl  tissue«  having  ditTorent  cohertivcneM  and 
vl»»fjeity,  the  same  force  tears  some  more  readily  than  others,  and 
feotii^  retrnot  more  than  otherH.     At  the  time  of  Injury  the  pain  is 
sevore,  btit  soon  ceaKes,  as  the  nerve«  ba\e   beuu  torn  and  fail  to 
condart.     llmmorrhage  is  UMually  »light,  even  if  largo  artcrioa  have 
l>e«?¥i  ruptured  :  this  is  due  to  the  mode  of  injury.     If  an  artery  be 
«irotehcd  lenglhwiae,  the  iiitima  and  media  tear  first,  they  roll  up 
an«!    obstruct  the  calibre  ;  if  the  traction  conliime,  the  tougher  ad- 
reTititia  h  drawn  out  into  a  («olid  »trinir,  which  Knally  rupture:«  in 
tJio    middle,  leavin>{  two  cunica)  emis,  phii»gt?d  within  by  a  mechan- 
ical   obBtruetion  about  which  bluod  quickly  co.igulateR.     lliemor- 
rbaa^es  from  ruptured  veins  may  he  much  freer,  because  their  ad- 
vc>i3t.iiia  \»  much  weaker,  and   \%  apt  to  be  torn  with  the  inner  mem- 
bra-"«■*• 

JUieroscrtpic  examination  of  a  lacerated  wound  abowa  that  it  ia 
Blrn<Kt  alwayM  the  intercellular  eubatance,  not  the  cells,  that  in  torn. 
1*ti^  dtvt  ruction  ik  itiuH  than  in  contused  woniid.s  hence  tbu  prognotiis 
is    xziore  favorable  ;  the  wound  being  more  exptwwd,  tliere  is  less 
fear  of  injary  of  deep  titwues,  and  we  «ee  the  full  extent  of  injury. 
llexUing  by  first  intention  is  not  ran>,  as  the  ed^rris  of  the  wound 
li&vc  not  been  crushed,  and,  although  many  bloml-veAselA  may  have 
Heen  ruptured,  oirtramstanee:«  ore  favorable  for  plasmatic  circula- 
tion.} 

Sut  ruptures  aro  not  always  exposed  ;  there  are  also  »uhcfOane- 
"«*  mi'ttir'^a  of  muscles,  tendons,  or  even  of  bones,  without  there  hav- 
ing bren  any  contusion.     A  person  wishes  to  lejip  a  ditch,  and  makes 
a  fttart,  bat  fail»  in  his  attempt  ;  ho  falls,  and  feels  a  severe  pain  in 
me  lej»,  and  limpn  ou  it.     On  examination,  yxit^  above  the  hetl  (the 
tul>«runtaH  calcanei),  we  find  a  depression  in  which  the  tlinmb  may 
bts  laid  :  the  motions  of  the  foot  are  imperfect,  CHpeeially  extension. 
What  his  happened?    Tlie  tcndo  Achilli<4  hns  been  torn  from  the 
ca.l*--ancaa  by  the  great  muscular  action.     The  tiame  thing  occurs 
with  the  tendon  of  the  qu.idriccps  femori«,  which  is  atlaehcl  to  the 
pat^'lla,  with  the  f^utella  itself,  which  may  be  torn  in  two,  with  the 
ltt;aniei)tum  patellje,  with  the  Iricep«  bracbii,  which  may  be  torn 
frf^ni  the  olecranon,  nnd  generally  carries  a  pie'ce  of  the  htlter  along 
with  it.     Ilorp  yon  have  a  few  examples  of  snch  suWiitaneous  rup- 
ture4  of  trndons  ;  I  have  seen  subcutaneous  rupture  of  the  rectus 
ab^ooiinis,  ctf  the  vartn«  extemls  criiris.  and  other  muscles.     These 
nmpic  fiubcutaneuus  ruptures  of  muscles  arc  not  serious  injuries  \ 
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occurs,  bnl  BabÄefjuently  is  masked  by  the  effused  blooJ.  Tbo 
tmeut  is  simple  :  rcHt  of  the  part,  placing  it  so  tbat  thu  ruptured 
vod^  uiav  bo  broiigbt  in  contact  by  relaxation  of  tbo  muHi:le,  cold 
iflrKxpressüs,  ItÄd-waler  lotion»  for  several  days;  after  cigbt  or  ten 
iU.y^  thu  pattviiil  can  (renerally  risu  witbout  pain  ;  at  tirst  tbero  I» 
^  (s:t:*Mn.'cl\\V'ti:^ue  iutL-rmediute  Mub^tauce,  wbich  soon  condenses  ao 
niiatyb,  by  sburtt^uiug  and  atrophy,  tTiat  a  6rm  tendinous  cicatrix 
{ar*^^  >  'be  t-ourso  ia  just  the  »amc  ati  in  Bubcutaneotis  diviRion  of 
L  ugi» ^Jotift.  of  wbieh  we  shall  speak  in  the  chapter  ou  deformities. 
^£  J-'niictional  diätiirbaiiceä  of  any  considerable  amount  rarely  re- 
^^^J  n  ;  occasionally  there  is  some  weakness  of  the  extremity  and 
^^^»  of  delicate  movements,  especially  in  the  band. 
I  for  Blieb  »ubcataneonA  rupture  of  muscles  and  tendons  to  be 

[     ciia^od  by  contusion,  the  crushing  force  would  have  to  be  very  great ; 
Bucrl»  *  coulusiuu  would  probably  run  a  bad  course  ;  extensive  snp- 
i)««"**tion»  und  necroses  of  tendons  might  be  expected.     Here,  again, 
,o»t    «*e  bow  varied  may  be  the  coiirf»«  of  injuries  apparently  the 
aax^^t  according  to  the  mo-le  of  ibeir  origin.     In  injuries  by  niaebin- 
av    tbere  is  often  sucb  a  wonderful  combination  of  crushing,  twist- 
ittp:»   W<1  lacerating,  that  even  with  great  experience  it  is  very  diffi- 
coit.  to  give  any  iiccurate  prognosis  of  their  course.     The  favorable 
course  of  cascii,  where  small  or  even  laige  portions  of  a  limb  (as  (he 
ktnd)  are  torn  off,  is  especially  worthy  of  mention.     I  have  seen  two 
ta.«««  where  fingers  were  toru  off ;  I  w  ill  briefly  narrate  one  of 
thf'TO  :  a  mason  wa.«  employed  on  a  scaffolding,  and  suddenly  felt  it 
giving  wav  under  him  ;  from  the  roof  of  the  house  against  which 
the  ecaffold  rexiud  there  hung  a  loop  ;  the  falling  man  grasped  this, 
bill    only  succeeded   in   gt-tling  the  middle  finger  of  thi-  right  hand 
Ibruugb  the  looji ;  he  hung  a  moment  and  then  fell  to  the  ground. 
Fortnnitely,  the  height  was  not  great,  and  ho  was  not  injured,  but 
the  uii<1dlc  linger  of  tbo  right  hand  was  gone  ;  it  was  lorn  out  at  the 
joint  betwet-n  the  first  phalanx  and  the  melacarjial  bone,  and  it  sliU 
bung  in  the  loop.     The  two  tendons  of  the  flexors  and  that  of  the 
I'Xteniior  remained  attached  to  tb«  finger  ;  they  had  been  torn  oflF 
jtMt  flt  the  insertion  of  the  muscles  ;  the  man  dried  his  finger  with 
the  trndons,  and  Mibsequently  carried  it  in  bis  purse  as  a  memento 
nf  the  circumstance.     T  saw  a  similar  case  in  the  clinic  at  Zurit-li 
(Fig,  41).    Core  resulted  witbout  mucb  inflammation  of  the  forearm, 
atid  actually  no  treatment  was  required.     In  Zurich  1  saw  two  cases 
where  (he  hand  was  torn  out ;  in  one  case  there  was  enough  skin 

Iremiiaing  to  leave  the  healing  to  itself,  in  the  other  case  an  ampu- 
tation of  the  forearm  was  necessary.  Both  cases  terminated  favora- 
bly.  In  war  it  is  not  very  rare  for  arras  aud  legs  to  be  torn  from 
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their  sockets  hj  large  canDon-balls.  I  have  also  seen  a  case  where 
a  boy  fourteen  years  old  had  the  right  arm  with  the  scapula  and 
clavicle  so  torn  from  the  thorax,  by  a  wheel  of  machinery,  that  it 
was  only  attached  at  the  shoulder  by  a  strip  of  skin  two  inches  wide 
(Fig.  43).  The  axillary  artery  did  not  bleed  a  drop ;  both  ends 
were  closed  by  torsion  (Fig.  40).  The  unfortunate  fellow  died 
soon  after  the  injury.  Tearing  out  of  entire  extremities  is  osoaUy 
quickly  fatal. 


CHAPTER  y. 
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LECTURE    XIV. 

CuiMi,  I>tS^r«ot  VMietiM  of  FrMtnrak—SfapUmk,  Dio^OBÜk — Ooutm  mai  Sxt«rn4l 
Bjrnii'UiEaa.— AtuilAmy  ot  llualiug,  Fomuliou  of  Calliu.— Souroo  qI*  Lti»  Infliuiiuiit- 
tor^  Uucous  New  Fonn«Lioti,— UtBtolog/. 

Gestlkate»:  JliUierto  we  have  been  exclusively  occupied  witii 
iiguric«  of  the  soft  parts  ;  it  is  time  to  consider  the  bones.  You  will 
liniJ  that  the  processes  tliat  Nature  excites  for  the  restoration  of  the 
ptuts  are  essentially  the  saiiic  thftt  you  alixmdy  know ;  but  the  circum- 
stances are  more  complicated,  and  can  only  bo  fully  understood  when 
you  are  perfectly  acquainted  with  the  mode  of  healtu^  in  the  soft 
parts.  Every  person  knows  that  bones  may  be  broken,  ajid  again  be 
Knnly  united;  tlds  can  only  bo  done  by  bouy  tissue,  as  you  will  at 
once  lee;  hence  iL  follows  tlmt  new  bony  sulisLanoe  must  be  formed ; 
the  mcatrix  in  bone  is  usuidly  bone  ;  a  very  important  fact,  for,  if  this 
were  not  the  case,  if  the  broken  ends  only  grew  together  by  couneo- 
live  tissue,  as  divided  muscles  do,  the  lung  bones  parllculurly  would 
not  be  untied  Gnnly  enough  to  support  the  body,  und  id'Lcr  the  siin> 
plest  fractures  many  men  would  be  cripples  for  life.  Still,  before  fol* 
lowing  the  process  of  the  healing  of  bones  to  its  more  minuto  detaiU, 
a  study  that  has  always  been  pursued  with  great  zeal  by  surgeons, 
I  must  tell  you  something  al)out  the  origin  and  symptoms  of  simple 
fractures;  I  say  "simple  or  subcutaneous  fractures **  in  contradist! no- 
tion to  those  at.-coin{Minled  by  wounds  of  the  soft  parts. 

Man  may  even  come  iuto  tliu  world  with  broken  bones:  the  bones 
of  the  fuetus  may  be  Urukeu,  whUu  in  the  uterus,  by  abnormal  oon- 
trocLicms  of  that  organ,  or  by  blows  or  kicks  on  the  pregnant  abdomen, 
and  such  intra-ulerioe  fractures  generally  heal  with  considerable  disto- 
cmtion  ;  as  we  sliall  see  in  other  instnncesi  the  vis  medicatrtx  natttra 
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is  a  better  physii-ian  tlian  surgeon.  Of  course,  fractures  of  the  bones 
may  occur  at  anj  age,  but  tlicy  arc  most  frequent  between  tlie  agca 
of  twenty-five  and  sixty  years,  fur  the  following  reasons:  The  bonei 
of  ohiMrcn  are  Ettll  pliable,  and  hence  do  not  break  so  easily ;  if  a 
child  falls,  it  does  not  fall  heavily.  Old  people  hare,  as  ia  commonly 
remarked,  brittle,  friable  bones;  or,  anatomically  expressed,  in  old  aji^ 
the  uiedulUry  cuvity  grows  larger,  the  cortical  substance  thinner ;  but 
old  persons  are  less  in  danger  of  fractures  of  the  bones,  because  their 
lack  of  strength  prevents  their  doing  hard  and  dangerous  work.  It  is 
during  the  age  when  men  are  most  exposed  to  hard  work  that  injuries 
generally  and  fractures  especially  are  most  liable  to  occur.  The  less 
frequency  of  fractures  among  women  is  due  to  the  variety  of  their 
occupation.  It  is  also  due  entirely  to  external  circunit<tunccs  that  the 
long  bones  of  the  extrem i lie«,  cspecJully  of  the  right  side,  break  more 
frequently  than  those  of  the  trunk.  It  is  evident  lliat  diseased  bones, 
which  are  already  weak,  break  more  easily  than  healthy  ones;  hence 
rsertain  disc-asc«  of  the  bones  greatly  predispose  to  fractures,  especially 
the  so-cjilled  English  disease,  "  rickcis,"  which  \s  duo  to  deficient  de- 
posit of  lirae-salt^  in  the  bones,  and  only  occurs  in  children;  also 
softening  of  the  bones  or  "osteomalacia,"  which  depends  on  ab- 
nuniial  dilutatiou  of  the  medullary  cavity,  uud  Ihitming  of  the  cor^ 
tical  substance,  and  which  is,  to  a  great  extent,  accompanied  by 
a  "  fiagiUtas  osbium,"  and  even  by  total  softness  and  flexibility  of  the 
bcNues. 

A«  spodal  cause«  of  fractures,  we  have  the  two  following :  1.  T\ie 
action  of  external  forces,  the  most  frequent  cause ;  this  action  may 
»•ary  in  the  following  ways;  the  force — for  instance,  a  blow  or  kick — 
meets  the  bnne  directly,  so  that  it  is  crushed  or  broken ;  or  the  bone, 
es[H.>[-ially  a  long  bone,  is  bent  more  than  its  elasticity  pcnnits,  and 
breaks  like  a  stick  that  is  bent  too  much  ;  here  tlie  force  acts  in<ii' 
rectly  ou  the  point  of  fracture.  In  the  mechaniBra  of  the  latter  variety, 
instead  of  the  single  hollow  bone,  you  may  consider  a  whole  extremity 
or  the  entire  spimd  column  as  a  stick,  flexible  to  a  certain  extent,  and 
on  this  supposition  found  your  idea  of  the  indirect  action  of  the  force. 
I^et  tis  have  a  couple  of  examples  to  explain  this :  If  a  heavy  body  foils 
on  a  foreann  at  rnst,  the  liones  are  broken  by  dinn^t  force ;  if  a  person 
fall»  on  the  shoulder,  and  tlie  clavicle  is  broken  obliquely  through  the 
middle,  this  is  the  result  of  indirect  force.  In  both  cases  there  is  usu- 
ally contusion  of  the  soft  parts  ;  but  in  tlie  latter  case  it  is  more  oi 
less  removcil  from  the  jwint  of  fracture ;  in  the  former  at  that  point, 
which  evidently  is  to  be  regarded  as  less  favorable.'* 

3.  Muscular  action  may,  though  rarely,  be  the  cause  of  fracture; 
As  I  already  indicated,  when  speaking  of  the  subcutaneous  rupture  o( 
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mi.i^:]os,  the  patella,  the  olecraDon,  ani]  pnrt  of  tlie  calcainnis  also,  ma^ 
be     torn  off  hy  nuisoiilar  action,  that  w,  obliquely  fracturml. 

Th«  vay  in  which  the  bonos  break  umler  these  raried  appUcatioDS 
■fivce  varies,  but  some  trpes  hnve  beeii  formed  that  yen  sliould 
•  ir.  First,  we  tUstinguisli  complete  and  incomplete  fractures. 
Tompt^te  fracturta  ore  aguin  subdivided  into  ß99urea^  i.  e.,  clefU, 
:ks ;  tiiey  are  most  frequeat  in  the  flat  bones,  but  occur  also  in  Ute 
lovzKji;  bones,  especially  a»  longitudinal  fissures  accompanying  other 
fi^L'Cstures;  Uie  cleft  may  gapo  or  appear  «mply  as  a  crack  in  glass. 
fr^^^hietiony  or  bending,  is  a  partial  fracture,  which,  as  a  rule,  only 
ijet^^rmm  in  very  elastic,  aoft  bones,  and  especially  in  rachitic  children; 
yov^s  may  l>cst  imitate  this  fracture  by  Ixindiug  a  quill  till  itü  coooave 
sicS.«:;  breaks  Itl  In  chikireii,  such  infi-actioiis  of  the  dnviclc  are  not 
txw-m^  What  we  mean  by  »plintering  is  evident;  the  raost  IVequenl 
ca_«>:m3es  are  raachine-cntters,  sabrc-strokos,  etc.  Lastly,  tiie  bone  may 
be  fcityrAUni  without  entire  solution  of  oontinittty,  as  by  a  punctured 
yy-^mjnd  tlimugh  the  scapula,  or  a  clean  shot  through  the  head  of  the 
ntsamen».  The  latter  variety  of  injury  is  called  tk perforated  fraclur«. 
Coinplsiä  ßra^ures  are  subdivided  into  frariwerw,  oblique^  longir 
he  *^X»nnl,  fJcntnie,  »impfr^  or  multiple  fractures  of  tlic  same  bone,  com- 
m  r^iuiid;  all  of  tbose  expressions  cxpluiu  tJiemselvca.  Lastly,  we 
rn-«^Lxt  mention  that  persons  as. old  as  twenty  year«  may  also  have  a 
sol  mitioa  of  continuity  in  the  epiphyseal  cartilages,  although  Uiis  is  rare, 
u:»«-!  Ihc  long  bones  break  more  readily  at  some  other  point. 

Froqueutly  it  is  easy  to  recognize  lliat  a  bone  la  broken,  and  a 
nc::»wproressional  person  may  make  the  diiignosis  with  certainty;  in 
ot:>VM!r  cases  the  diagnosis  may  be  very  dithcult,  and  occasionally  can 
OK&lr  be  a  probable  one. 

Li^t  us  take  up  the  symptoms  one  after  another.     First,  accustom 

y^^tmjTwlf  to  examine  every  injured  part  accurately,  aud  compare  it 

V  i.»h  hcuItJiy  parts;  this  b  particularly  important  in  the  extremities. 

Vt^n  may  not  unfrequontly   know  wliat   the  injury  is  by  simple  ob- 

Si^T-Tation  of  the  injured  extremitv.     Vou  ask  the  patient  how  it  liafv- 

p^5«Md,  hanng  him  undressed  meantime,  or,  if  this  be  painful,  have  his 

olotlies  cut  off,  that  you  may  accurately  examine  the  injured  part.    The 

raaUana  and  severity  of  the  injuri,-,  the  weight  of  Huy  body  that  has 

teilen  on  the  part,  may  indicate  about  what  you  have  to  expect.     If 

foa  find  the  extremity  crooked,  the  thigh  bent  outward,  for  instance, 

•nd  awollen,  if  stiggillations  appear  under  the  skin,  if  the  patient  can* 

ooi  move  the  extremity  without  great  pain,  you  may  with  certainty 

dtttfde  on  a  fracture ;  here  vou  need  no  further  examination  to  decide 

(">  the  simple  fact  of  a  fracture,  it  ia  not  necessary'  to  put  the  patient 

to  anj- pain  on  thb  accotwt;  you  have  only  to  examine  with  the 
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hands  to  6nrl  how  and  where  ihe  Tractiire  niiis ;  this  is  less  nooeasaij, 
on  iu?oount  of  determining  tbr:  ttvatnient,  than  to  be  able  to  deoida 
«  hethcr  and  how  recovery  will  result.  In  this  case  you  have  made 
tlic  diagnoüis  at  a  glance,  and  in  surgical  pmctjce  it  will  often  be  easy 
for  you  to  recognize  very  tjuiüldy  the  true  state  of  afiairs,  when  yott 
are  accustomed  to  use  your  eyes  thouglitfully,  and  when  you  have  ao 
quijod  a  certain  bubit  in  judging  of  nunnnl  furuis  uf  the  body.  Never> 
tiielees,  you  should  knovr  perfectly  bow  you  arrived  at  this  sudden 
diagnosis.  The  first  point  was  the  mode  of  the  injury,  then  the  d©- 
fomiity;  the  lattor  is  rausc«!  by  two  or  more  pieces  of  booe  (frag 
meats)  having  b(»n  displaced.  This  diitlooalion  of  the  fragments  is 
due  partly  to  the  injury  itself  (ihey  are  driven  in  the  directk»  that 
tbcy  maintain,  from  tlio  bending  of  tliu  buoe),  partly  to  the  muscular 
action  which  no  longer  affects  the  entire  bonu,  but  only  a  part ;  the 
muscles  are  excited  to  coutractiun,  partly  by  the  jioiu  from  the  injury, 
partly  by  the  pointed  ends  of  the  bone ;  for  instance,  the  upper  por- 
tion of  a  fractured  thigh-bone  is  elevated  by  the  flexors,  the  lower  por- 
tion is  drawn  up  near  or  behind  the  upper  fi-agmont  by  other  muscles, 
and  thiu  the  thigh  is  shortened  and  deformed.  The  meeliin^  is  caused 
by  the  cITuNion  of  blood  (we  speak  here  uf  a  fructure  that  has  just  oiv 
curred) ;  the  blood  comes  chiefly  from  the  medullary  cavity  of  the 
hone,  and  ahn  frnm  the  vcmcIs  of  the  surrounding  soft  parts  whid^H 
have  been  crushed  or  torn  by  the  ends  of  the  bone  ;  it  looks  blmalt^H 
tlirough  the  skin,  if  it  works  up  to  the  skin,  as  it  gradually  dwA.  Thv 
patient  can  only  move  the  extremity  with  great  pain ;  the  cause  of 
this  dUturboHce  ofJhncti<yn  is  evident,  wc  need  waste  no  words  oo 
it.  If  we  examine  each  of  the  above  symptoms  separately,  none  of 
them,  either  the  mf>de  of  injury,  the  defonnity,  swelling,  cFusion  of 
blood,  or  functional  d  ist  urban  (v^,  will  alone  be  evidence  of  a  ftncturr^ 
but  the  combination  is  very  decisive ;  and  yuu  will  often  have  to 
make  suoh  a  diagnusi?  lu  practice.  But  all  these  symptoms  nuij  be 
i^isent  when  there  is  fracture.  If  there  has  been  an  injury,  and  none 
of  the  above  symptoms  nre  well  developed,  or  oidy  one  or  other  of  them 
distinctly  exists,  manual  examination  must  aid  ns.  What  will  you 
feel  with  your  hands  ?  You  should  learn  tliis  thoroughly  at  once.  I 
so  often  see  practitioners  fee!  about  the  injured  part  for  a  long  time 
with  both  hands,  causing  the  patients  unspeakable  pain,  and  aft«r  all 
finding  out  nothing  by  their  examination.  By  the  touch  ycxi  may 
perceive  three  things  in  fractures :  1.  Abnormal  mobility^  the  only 
pathognomonic  sign  of  b-actnrc;  3.  You  may  often  detcet  the  course 
of  the  fracture,  and  often  whether  there  are  more  than  two  fragments; 
3.  By  moving  tJie  fragments  you  will  ofte-n  experience  a  rubbing  whI 
cracking  of  the  frag^nents  againit  each  other,  the  stwaillod  ^enpU» 
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I**  — slriuü)-  to  crepitale  nicAne  to  crackle ;  this  is  a  sound,  ood  still 
re  saj^f  we  feci  crepitation;  it  is  no  use  to  object  to  this;  tins  id  an 
abuse  of  tbe  word,  wliich  bii&  so  gone  into  prftctic«,  however,  that  it 
caunot  b(j  rootc<l  out,  und  every  one  knows  vrhat  it  means.     An  edu- 
«tttod  toudi  usually  feels  ut  onec  all  that  can  be  detected  by  the 
Mich;  hence  it  ii»  unnecessary  to  make  the  patient  suffer  Unt}^  under 
lis  eiainiuBtion.     C'ri-pitation   maybe  absent  or  very  indistinct  j  of 
it  only  exists  when  the  fmgmenta  can  be  moved,  and  when 
ley  »re  quiie  near  each  other;  if  they  bo  ronftiderahly  displaced 
ih-rally  or  be  dniwn  far  apart  by  muscular  contraction,  or  if  there  be 
bluod  bettviren  the  fragmenlji,  no  orepitatioD  can  be  felt,  and  it  in 
often   diilicull   to   detect  when  the  bunes   lie  d^-ep.      Hence,  if  w« 
Jctoct  no  crepitation,  tliis,  iu  opposition  to  all   the  other  symptoms, 
does  not  prove  that  there  is  no  FrMcture,    Still,  even  «"here  there  is  crep- 
itation, you  may  mistake  it^  origin ;  you  may  have  a  feeling  of  iricv 
Itoo  under  oilier  circumstances ;  for  instance,  the  compression  of  blood 
cuagula  or  fibrinous  exudations  may  give  a  feeling  of  crepitation ; 
liiis    Boft  crepitation,  which   is  analogous   to  pleuritic    friction,  you 
iltould  not  and  will  not  mistake  for  bony  cre))itus  after  some  experi- 
ence in  ejiaminatiun ;  when  opportunity  offers,  1  shall  hereafter  cull 
yuur  attention  to  other  soft  friction-sounds  which  occur  especially  in 
the  siiould er- joint  iu  children  and  old  persons.     For  experienced  sur- 
gecos,  in  certain  fractures  aoverc  ptiln  at  a  fixed  point  is  enough  for  a 
correct  tUagoous,  ««pccially  as  in  contusions  the  pain  on  grasping  the 
booe  is  mostly  diffuse,  and  rarely  so  severe  as  in  fracture.     If  we  nre 
exunioing  an  extremity,  it  is  best  to  seize  it  with  both  hands  at  the 
■UBpected  puint,  and  attempt  motion  here;  this  nmnipulation  should 
be  firm,  but  not  rough,  of  course.     I  must  add  something  about  the 
dislocmtion  of  the  fragmcntä;  this   may  vary,  but  the  displaeementa 
fiybc  divided  in  various  classes,  which  fruiii  time  innticmoriul  have 
..Certuin  Iculniieal  deeiguatious,  which  arc  still  used,  and  which 
lueutly  must   be  explained.      Simple   lateral  displacement  is 
'«Sled  rfiWocrt/fo  a^i  tafuA  ;  if  the  fragments  fonn  »n  angle  like  a  half- 
tiroken  Ktick,  it  is  called  dUaocatio  ad  axin.     If  a  fragriLeut  be  rotated 
tDoce  or  less  on  its  axis,  we  call  it  diaioctMtto  ad perijt/ieriam  ;  if  the 
fankea  ends  be  shored  past  each  other  vertically,  it  is  a  dUiocatio  ad 
klkfitwlincm.     Tlie  expressions  arc  short  and  distinctive,  and  easily 
menibered,  ct*|H:ci{dly  if  you  represent  to  yourselves  the  displaoe- 
tnoiU  by  diagrams. 

YTcQow  pass  to  a  description  of  the  course  of  healing  of  a  frao 

(u(v,     Vou  will  rarely  have  the  opportunity  of  seeing  what  happens 

^'iva  >K>  bandage  is  applied,  as  the  patient  generally  sends  early  fot 

r^Gon.     But  occasionally  the  laity  undervalue  the  importance  of 
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the  icijury ;  scvenil  daya  pass  before  the  pain  and  duntion  of  the 
uflectiua  at  last  causc  the  patient  to  apply  to  a  Burgeon.  lu  such 
oases,  besides  the  symptoms  of  fracture  already  given,  you  find  grant 
rvdemo,  and  in  some  few  cases  inÖammatory  redness  of  the  skin  about 
the  point  of  fracture;  under  such  circumstances  the  examinolion  may 
be  very  dlflji-ult;  occasionally  the  swelling-  is  so  considerable  that  an 
exact  diiij];nosis  us  to  tlie  course  and  variety  of  the  ^ctiire  is  out  of 
the  question.  Hence  the  earlier  we  see  a  fracture  the  better.  The 
Aubnequetit  external  changes  at  the  jioint  of  fracture  may  beat  be 
i^tudicd  on  bones  that  lie  superGciiUly,  aud  which  catmot  be  sur- 
rounded with  a  bftodage,  as  on  fracture  of  the  cluviolc.  After  seven 
to  niue  dnys,  (he  inllamm-jtury  ccdemutous  swelling  of  the  skin  has 
subsided,  the  extravustited  blood  has  run  tJirough  its  discolorations 
lUid  goes  on  to  reabsorption,  and  a  firm,  immoviible,  hard  tumor  lies 
tiround  the  point  of  fracture  j  this  is  larger  or  smaller  according  to  the 
dislocation  of  the  fragmciilH;  it  is,  as  it  were,  poured  around  the  frag» 
meats,  and  in  the  course  of  eight  dnvs  becomes  as  hn.n.1  ns  cartilage; 
this  is  called  cailits.  Pressure  on  it  (the  fragments  can  with  difBculty 
be  felt  through  it)  is  painful,  though  less  so  tlian  previously ;  subse- 
quently the  callus  becomes  absolutely  firm,  the  bn)keii  cuds  are  uo 
louger  muvablc,  the  fracture  may  be  regarded  as  healed ;  fur  the  clav- 
icle this  reqtiires  three  weeks,  in  smaller  bones  a  shorter,  and  in  larger 
ones  a  much  longer  time.  Hut  this  does  not  end  the  external  changes; 
the  caIIus  does  not  remain  as  thick  as  it  was;  for  months  or  years 
it  grows  thinner,  and,  if  there  was  no  dislocation  of  tlie  fragments, 
after  a  time  no  trace  of  the  fracture  will  rem:iin  ;  if  there  was  a  dis- 
location that  could  not  be  reduced  by  treatment^  the  ends  of  the  bone 
unite  obliquely  and  after  absorption  of  the  callus  tlic  bone  remains 
crooked. 

To  find  out  tbe  changes  that  take  place  in  the  deeper  parts,  how 
the  fractured  ends  unite,  we  try  experiments  on  animals.  "We  make 
artificial  fractures  on  dog&  or  rabbits,  apply  a  dressing,  kill  the  ani- 
mals at  voriüus  stages,  and  then  examine  the  frat-lurc;  we  may  thus 
obtain  a  perfect  representation  of  the  process.  These  experiment« 
have  been  made  innumerable  times.  The  re-sults  bare  always  been 
essentially  the  sjimc;  but,  if  we  spe:ik  of  rabbits  alone,  there  ars 
certain  variations  which,  as  proved  by  numerous  ex]ierimftnt«,  depend 
on  the  amount  of  dislocation  and  of  extravasation  of  blood.  Hence, 
before  showing  you  a  scries  cf  such  preparations,  I  must  give  ynu  the 
result  of  thi;sc  investigiitici'ns,  and  exemplify  them  by  a  few  diagrams; 
then  you  will  hereafter  readily  understand  tlie  sb'giiC  mod iRca lions. 

We  shall  first  eonGne  ourselves  to  what  we  can  sec  with  the  naked 
eye  and  a  lens.     If  you  examine  a  rabbit's  leg  three  or  four  days  aftci 
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ie  fr&cturc,  and,  while  it  is  6nnly  held  in  a  vice,  saw  the  bone  long!- 

tutliiiully,  you  find  the  following :  the  soft  purta  about  the  fraoturo  are 

**oUeo  ami  elastic;  tlie  muscle«  and  subcutaneous  cellular  tissue  look 

wUy ;  the  swollon  soft  part«  form  a  Rpindlc-shaped,  not  veiy  tliirk 

*«aiac  about  the  seat  of  fracture.     About  the  broken  ends  we  fiml 

Vnte  dark  cxtrnvnsnted  blood,  and  the  medullary  rarity  at  the  same 

pomt  b  souicwbut  infUtnited  with  bloo<L     The  amount  of  this  escaped 

lilood  varies,  being  sometimes  \-cty  slight,  again  oonsiderablc.     At  the 

point  of  fracture  the  periosteum  may  be  readily  recognized,  and  is  ti>- 

limaicty  connected  with   tlie  other  swollen  soft  parts  (which  are  the 

«est  of  plastic  infiltration).     Occasionally  it  is  somewhat  delacbed 

^£t>iTi  the  bone  at  the  point  of  fracture.     The  whole  tldiig^  looks  about 

follows  (Fig.  43) : 
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Ittn^ltndtaftl  »ectloa  of  «  IVkiruir*  of  > 
r»bblt'a  barifi.  roiir  ilaj*  uld;  n.  ex- 
KvmBaKliMl  bkwwl ;  A.  ■wnllan  *on  tiarli 


iHurna  of  •  lanclliullnal  wcaluo  oTa 
OhMm-^laj-tJd  rmctur«  of«  Inag  bon« ; 
a,  iDlvrnu  Oillua:  A,  IniiM-,  t.aam 
layvr  of  (MRlflOiilloii  of  Ihe  exiernal 
csllu«;  d,  new  pBrluMontiL.  Tlifl  dl* 
ni«n*loi»  (>r  Che  callot.  Is  protrartion 
to  th«  ontli«  bck  of  «iulocatton  of 
tbe  fnjim'-tiU.  ar«  rvpn-f^nted  a«  hr 
loo  ureal,  but  IhU  fiicUiiale*  Lhe  pr»> 
llmiu&Tj  nudora  land  tux  uf  üie  caaa> 


rr  we  now  examine  a  fracture  in  a  rabbit  after  ten  or  twelve  days, 
*>Bi3d  tliat  ilie  »tra\'asation  has  cither  entirely  disappeared,  or  that 
""'y  a  slight  amount  remains.  I  will  not  niiso  the  question  as  to 
*h(rtljer  it  bos  been  entirely  rcrd>sorbod,  or  has  partly  organized  to 
■Haak.  The  spindle-shafwd  swelling  of  the  soft  parts  has  mostly  the 
■R>««fcTsiKX*  and  consistence  of  cartilage,  and  has  also  the  same  micro 
*txii»'i<r«l  eharacteiistios;  in  the  medullary  cavity  also  we  find  young 
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rartilage  fomiations  in  the  Tidnilj  of  the  fracture.  The  lirciken  bona 
Bticks  in  tbia  cnrtüage  as  Lf  the  two  fragmcuta  bad  been  dipped  in 
sealing-ivax  and  ttuck  tog«;tLcr ;  Uic  pcrio»teuni  Is  stll]  tulerabljr  dis- 
tiuct  in  tliL-  c-urtilugiuou»  uiaa?t,  hut  it  is  swollen,  und  iU  oontouiB  are 
imlistiuct  Altliuugh  tlicre  are  traces  of  ossi&catioa  even  now,  ihcy 
lio  not  become  very  decided  or  evident  to  tLe  naked  c^e  for  some  d*^ 
(perlmps  the  fourteenth  to  the  twentieth  day  after  tlic  fracture), 
'llien  wo  see  the  following-  (Fig.  44) : 

In  the  vicinity  of  the  fracture  there  ia  young  soft  bone:  1.  In  the 
medullary  cavity  (a),  2.  Immediately  on  the  cortical  byer  (fi),  and 
Mime  distance  up  and  down  beneath  the  penuatcum,  which  hua  diaap- 
peiired  in  the  whole  »pindlc-8liup(>d  cuUuk  tuin(;r.  3.  lu  the  periphery 
of  the  callus,  which  is  still  mostly  cartilugiuous  (c).  The  periosteum 
which  previously  lay  withfo  the  otllus  has  now  disnppoared ;  in  ita 
place  a  tliiikencd  hiyer  of  tissue  Iihs  formed  on  the  outside  of  the 
eidlus,  which  represeulÄ  tlie  pcriostetitn  (rf).  The  young  bone-suS* 
tttanoe  is  soft,  white,  and  in  it  we  may  &ee  a  kind  of  structure;  tat 
Kinali  parallel  pieces  of  bone,  corresponding  to  the  transverse  axis  of 
Uie  bone,  may  be  distinully  seen,  e^[ioci:illy  on  exuniinatioQ  with  m 
tens.  The  cartilnginous  eallus  foniKsl  frotu  the  tiurroundiug  soft  parts, 
into  whicb  the  periosteum  also  has  been  partly  tnuisformed,  now 
forms  an  cnrIo*e»I  whole,  and  osRifics  entirely,  partly  from  without  (c), 
partly  from  within  {fj},  till  finiilly  the  ends  of  the  l>onc  stick  in  bony, 
us  they  previously  did  in  the  caililaginuus  callus.  This  bony  coUua, 
which  cunsiats  entirely  of  sp^iijü^y  bonc-suli6taiioe,  is  called  by  Xhi- 
puytren  ** provUtortat  caflu«/'  As  it  is  coniplotod,  the  Lone  Im 
usuallv  timi  enough  to  be  again  capable  of  function ;  but  the  callus 
docs  nut  n.nuiin  in  it«  present  condition  any  more  than  a  recent  cica- 
trix of  the  soft  porta  does.  A  series  of  changes  occiu«  in  it  in  the 
course  of  monthüi  or  yeare,  for  up  U>  this  point  you  may  still  compare 
the  union  to  tliaL  by  8caliiig>wax,  which  is  not  a  true  organic  union. 
So  iar  the  Bna  cortical  substiuicc  is  only  united  by  loose  young  bone- 
aulwtunoe;  the  medullary  cavity  is  plu^^ed  with  bone;  the  healing 
is  not  yet  suUd ;  Nature  docs  far  more.  We  shall  now  study  thn 
Mibsequent  changes ;  they  are  courmcd  to  llio  spongy  substance 
of  the  callus.  At  a  certain  time  this  ceaees  to  increase,  and  then 
ohangeSf  by  rcabsorption  of  the  Ixmy  substance  that  has  formed  in 
the  medullary  cAvity  (Fig.  4.1),  and  by  the  disappparanco  of  a  great 
pnrt  of  the  external  callus.  Meantime,  fummtion  of  new  bono  has 
oomnienecd  between  the  fractured  cortical  layeis,  so  that  this  has 
become  solid  by  the  time  llio  external  and  internal  callus  diaB|^ 
peara.  This  cODDCC^wg  bony  substauee  between  the  fragmenta  gnd- 
ually  iiKxeoscs  in  density,  to  such  an  extent  Uiot  it  becomes  as  bard  m 
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iri'lfon  ft  Ute  cmnun.    Itn^inra- 
MiunltlM;  «nor  OurlL 


the  bune  in  tlie  normal  cortical  substance.  In  case  thure  hoä  been 
iljttle  or  DO  düpiacement  of  tho  fragnienta,  tbc  bone  ia  thus  so  fullj 
irt^torcd  that  va  can  no  longer  determine  Pia,«. 

liio  point  of  fracture,  either  on  the  living 
pf^rgon  nr  Uie  anatomical  preparation. 

Tho  abovr  chnnffrs  otrur  iu  a  long 
boDc  of  a  rubbit,  where  there  has  been 
tiltlo  displaocnicut,  in  about  tweuty-dx 
or  tipenty-siglit  weeks,  but  in  the  long 
bones  of  man  last  uitich  lonf^r,  so  far  aa 
w«  can  jur]^  fn>in  preparations  that  we 

lidantally  have  the  opportiuiity  of  cx- 

Iniag. 

The  cnlin;  pnic<-«s,  so  cxcrlltintly  con- 
trived by  Nature,  is  essenlinlly  the  suuic 
ms  what  we  observe  in  the  normal  deveJ- 
rpnient  of  tlie  Innjr  bones;  for  there,  too,   UiHcihirtiniii  i«c»lnii  nr»  mctuml 

■  '^  .  '    .     '         iH.iin  friHP  a  ™i'hll.  Aller  Iweiilr- 

tlie  same  renlworption  am)  condenfiation       (""'■  wMk^i     i'ri<};r«Miv«  wnb. 
lake  place  in  the  uicilullary  canal  and  tJie 
cortictd  layer«  n{  the  long  bones,  as  we 
hare  just  suidied  in  fonnaiion  of  oallua.     Except  tiie  regeneration 
tf  uerrea,  no  snch  complete  restoration  of  a  destroyed  part   takes 
>laoe  iu  any  other  part  of  the  human  bcKly  as  wc  have  seen  occurs 
n  the  bones. 

I  roust  still  add  a  few  remarks  nbont  the  healing  of  ßntand  spongy 

bones.     In  the  case  of  the  first,  which  we  see  most  frequently  in  the 

healing  of  fisHun^s  of  the  cranial  bones,  tlie  development  of  proii' 

sional  callus  is  very  slight,  and  oi^casionally  appears  to  be  entirely 

wanting.      In   the   scapula,   where  dlslocaliun  of  small,  or  biLlf  or 

wholly  detached  fntgmenis  is  more  apt  to  txxjur,  extenial  callus  forms 

.mrjre  readily,  altliuugh  even  h'^ro  it  never  becomes  very  thiiJc.    On  the 

lion  of  spongy  bonee,  too,  in  whicli,  as  a  rule,  there  is  also  but  little 

^-dislocation,  there  is  le«  development  of  external   callus  than  in  the 

'Inng  bones;  while,  on  tho  other  hand,  tho  cJivitics  of  the  spongy  sub- 

BtancK  in  the  immediate  vicinity  of  the  fracture  are  ßlli-d  with  bony 

rabstaoc«^  of  wliich  part,  at  least,  subsequently  disappears. 

As  may  readily  bo  imsfnnud,  the  conditions  will  be  somewhat 
more  c^nnplioated  when  the  ends  of  the  bono  arc  much  dlslo^-uted,  oi 
when  fragmnits  are  entirely  broken  off  and  displaced.  In  such  case« 
Utere  is  such  a  rich  development  of  callus,  partly  from  the  entire  sui^ 
£u)e  of  tlm  diülocftted  fragments  and  from  the  medullary  cavity,  and 
fnrtlj  in  the  soft  part«  between  Üie  fragments,  tliat  for  some  distance 
mM  the  fragments  are  emlieddcd  in  a  bony  mass,  and  organically  glued 
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togetlier.    The  largCT  the  rirclo  of  irritation  from  the  dislooalod  Ira^ 
roents,  the  more  extensire  the  formative  [«action. 

In  man  we  moat  frequently  have  the  opportunity  of  seeing  calttis 
formation  in  greatly  dislocated  fnictures  of  the  clavicle,  where  it  ia 
very  evident  that  the  extent  of  the  new  formation  of  bony  subataoc» 
is  directly  prupurtioual  to  the  amount  of  dislocuUou.  Vou  may  read* 
ily  undorälaud  how,  in  this  way,  witlj  cxteosivc  fonuation  uf  ueo 
plastic  bone-6ubstance,  there  may  be  perfect  firmness,  even  with  great 
defoi-Riity  at  the  point  of  fracture.  Stilly  one  would  hardly  believe, 
without  satisfying  himself  on  tiie  point,  from  preparations,  that  with 
time,  even  in  such  CBnes,  Nature  hau  the  power  of  restoring,  not  only 
the  outward  shape  of  the  bone  (except  the  curvature  and  n)tation)| 
but  also  the  medullary  cavitjf.   by  reabaorption   and   condensation. 

rw.44 
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rtKtnrn  rf  Ih«  ifhüi  at»  nbhit,  «Ith 

tD-st  diüJucaltnn,  witb  esUQ«lva 
.irmsilaii  of  calln*.  nfter  97  A*r*. 

liiaiWi  Fnctonia,  vol.  L,  p.  Jnu.) 


Old  untied  »bllnuc  mcEBM  ftf  a  bnm&ii  UbU ; 


rounded  off  bT  «bwin''l'iii. 
«Ilii»  rMb»ort»«l 


Ibe   «xwmal 
rormnrton   of  thn  D6. 

labod.     VhtO,  I.  c.  p.  Wl. 


Sumhera  of  points,  nodules,  inequalities  and  rou^rhnesaes  of  all  Sfirta, 
thst  are  formed  on  tlie  young  callus  in  recent  oisc»,  so  disappear  in 
(he  course  of  mouths  and  years,  that  in  their  place  there  is  only  IcA 
vimc  d«>-n5c,  compact,  cortical  substance. 
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It  will  now  be  iutcresUng  to  inrestigate  the  true  origin  of  the 
newly-formed  bony  siüjstajice;  is  it  produced  by  the  bone  itself,  by 
Uio  i>eriosteuiii,  by  the  surrcmnding  soft  parts,  or  in  the  extravasatcd 
blood  truofifonned  into  boue,  aa  was  believed  hy  old  obserrersY 
Must  lunuation  of  cartilage  always  precede  that  of  bone,  or  is  this 
unneccssnry  ?  TJiese  questions  have  received  various  answers,  till 
quite  reoeotly.  To  the  periosteum,  especially,  great  power  of  pro- 
ducing bone  bas  at  one  time  been  ascribed,  at  aootlicr  denied.  In 
what  follows,  I  will  bricHy  give  you  the  results  of  my  investigations 
oa  this  subject. 

llic  new  funnatiou  that  results  &om  the  fracture  occurs  iu  the 
medulla  and  Haversian  canals  uf  the  bone,  in  tlie  periosteum,  and  in- 
iUtrated  in  the  adjacent  muscles  and  tendons ;  possibly  the  extrava- 
sated  blood  may  also  hiive  sompthing,  but  very  little,  to  do  with  the 
formation  of  the  callus ;  a  laige  extravasation  is  disturbing  here,  as  in 
healing  of  wounds  of  the  soft  ports,  for  part  of  it  must  be  organized, 
while  the  remainder  is  absorbetL  Tlic  inflammatory  new  formation 
here,  also,  ut  finit  conaisla  of  smiUl  round  cell»,  whicli  increase  greatly 
iu  number,  and  infiltrate  the  tissues  mentioned,  and  then  almost  take 
their  pUoek  Before  following  the  fate  of  this  ccll-fonnaüün  further,  I 
must  briefly  consider  its  course  iu  the  Ilavergiun  canals.  The  cell-in- 
filtration in  the  connective  tis.suc  of  the  medullary  oiivity  cfTers 
nothing  peculiar,  except  that  the  Cst^cells  of  the  mc-dulla  disappear 
in  the  mass  us  the  wajtdering  cells  take  possession  uf  the  territory. 
Suppose  the  following  figure  (Fig.  48)  to  represent  tlic  surlacc,  or  the 
fractured  surface,  of  a  bone  on  which,  as  you  know,  the  Haversian 
cunals  open ;  in  these  canals  lie  blood-vessels,  surrounded  by  some 
connective  tissue. 

If  this  bony  surface  be  in  the  vicinity  of  a  Cracturc,  nuineruua 
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oells  Srst  eorac  l>etweoii  the  CDiincctis'c  tissue  in  the  Havcreiuu  cooalts  < 
ihuulJ  tbis  ccU'ialUtratioo  be  very  rapid,  it  would  entirely  coinj 
the  blood-vessels,  and  cause  tbe  death  of  tbe  bone,  a  process  wfaicb 
we  shull  hereafter  leam.  But,  tf  the  oell-increase  in  these  onoalfigoüft 
on  ftlitwly,  their  widls  are  ^^dually  absorfoed,  as  it  wotild  Bpp«iu>,  bf 
the  inilainmatory  new  formation  itself;  the  canals  am  dilai«?d,  the  oeJl» 
ßll  them,  and  at  the  same  time  the  blood-vessels  increase  by  furmin^^ 
loops.  ^M 

From  the  obscrvationa  of  CvhtJtKitu^  we  muMi  suppose  that  is 
iuflamuialiou  of  bone,  also,  the  youuj^  cells  in  tlte  Uuvcrsliui  n^ffwlt 
are  not  newly  formed,  but  are  while  blood-eeUs  escaped  irom  the  ve»*fl 
sela.    This  has  no  effect  on  the  subsequent  course.  ^ 

Now,  lot  us  turn  to  the  changes  of  form  tliat  we  observe  in  tiie 
osseous  tissue.  As  the  connective  tissue  of  the  osseous  canals  is  ood- 
tinuous,  both  «rith  the  periosteum  and  medulla,  the  celMntUtr»ti<ia 
into  the  bone,  periosteum,  and  medulla,  is  also  continuous.  The  oaoae 
of  the  atrophy  of  bone  along  the  walls  of  the  Hnversiun  f^nala, 
wliidi  takes  place  lu  this,  iis  in  must  other  new  formations  in  the  boiH% 
is  diillcult  to  explain;  the  disuppeuriLuce  of  the  connective  tissue  and 
muscular  substance,  as  well  as  of  other  soft  structures,  when  the  ia> 
llammatory  new  formation  occurs  in  them,  is  less  strangle ;  but  it  is 
truly  remarkable  that  hard  bouy  substance  should  thus  be  diaanlved. 
Tbis  process  might  I«  rcpreseuted  by  the  foUowing^diagram  (Fi^.  49)t 


DwifTKm  of  InlAmmatiirr  nnir  fepitwHan  In  th«  R«v»nt1«ii  caiwl*.    o,  nrflK«:  h  h.  ttarvr*!«« 
taoila,  dlUifid,  Sllod  irltb  cells  suil  new  tcskU  ;  «.  porioMvaoL    MÄipUsd  400  iHimiifni. 


Tou  see  that  the  dilatation  of  the  OH.<nous  canals  is  not  regnlsr, 
but  of  uneven  widths ;  the  bone  looks  as  if  giuiwod  out ;  tiiis  is  not 
necessarily  so,  the  atnjphy  of  tbe  bone  may  be  more  rc^lar;  accord- 
ing to  my  idea,  Uicso  irrc^Iarilics  result  from  the  collection  of  coll» 
hi  groups,  or  from   looping  of  the  vessels,  which  press  against  the 
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and  cAuse  ita  atrophy.  Virehow  and  others  beUovc  that  these 
proiuberaniX's  c<irrct>pouJ  to  the  nutrient  territory  of  certain  bono- 
oeUfl,  wbidi  in  this  process  aid  Id  reabsorption  of  the  bona  1  think  I 
have  re&ited  this,  by  showing  th:it  even  dead  porttoiui  of  bone  and 
ivory  are  also  affected  by  the  inflammatory  new  foriuatiou ;  we  »hull 
speak  more  of  thi^  vrhcu  treating  of  pHeudartliruHis.  At  prescul  it  is 
Dut  kuuwu  how  tlie  liine-salta  aru  diKaolvct]  in  this  pruc-eba ;  I  think 
onibably  ihu  new  funuation  in  the  bunc  develo]Mi  lac-tie  acid,  whieb 
changes  the  carbonate  aud  phosphate  of  lime  into  soluble  lactate  of 
litne,  and  thut  this  ia  taken  up  and  reaiovcd  by  the  vessels  ;  but  this 
is  only  hypuüieeis.  It  would  also  be  possible  for  tJie  organic  basis  of 
the  bone,  the  so-called  osseous  cartilage,  to  be  first  dissolved  by  the 
inäanimatory  neoplasia,  aud  then  there  would  bo  a  breaking^down  of 
the  chalky  Bubetance,  whose  molecules  would  be  subsequently  n>* 
uored,  e\'en  if  undissolved.  Although  I  have  conversed  with  many 
chemists  and  physiologist«  on  this  point,  none  of  Uiem  have  given  mo 
a  simple  explunatian  of  this  process,  nor  could  tBoy  indicate  any  mode 
of  «xperimeiitiiig  tJiat  might  aid  in  solving  the  question. 

Id  the  above  diagrams,  If  we  suppose  the  fractured  surface  where 

there  is  no  periosteum,  in  place  uf  the  surface  of  the  bone,  you  will 

UHilerstund  buw  ihe  new  fumiatiuu  (the  young  callus)  grows  from  it 

out  of  tlie  Harersiim  canals  as  above  described,  simitar  neoplasia 

Crum  the  otbt^r  fragment  meeta  and  unites  with  it,  as  in  hauling  of 

the  aoft  parts.     It  is  evident  that  the  bone  through  which  tlie  inflain* 

torj-  ncii[)l:isia  thus  grows  must  become  poroua,  from  the  reabsorp- 

CD  tiiiit  tnktrs  place  on   the  walls  of  the  canal ;  if  you  macenitc  a 

bone  in  iliis  stage,  till  the  young  neoplasia  deoomiMscs,  the  dry  bone 

will  appear  rough,  porous,  gnawed,  while  yoong  bone-suhstonce  is 

deposited  on  it  and  in  ita  medullary  cavity.     I  must  again  repeat 

that  in  drawings  and  descriptious  we  have,  for  the  sake  of  clearness, 

made  the  callous  formation  appear  much  more  extensive  than  it  really 

is,  and  that  hero,  as  in  wounds  of  the  soft  parts,  the  regenerative 

prooeasea  do  not  usually  extend  very  far  or  very  deep,  but  are  merely 

enough  for  healing,  rarely  in  excess.     In  this  whole  oxplanatiun  we 

have  not  mentioned  the  boae-cells  or  stellate  bone-corpuscles ;  I  am 

coovinoed  that  they  have  as  little  to  do  with  these  processes  as  the 

tied  ooonectivc-tissuc  cells,  and  that  the  bone-substance,  like  the  soft 

parte,  is  dissolved  by  a  certain  amount  of  inflammation,  and  replaced 

bynev. 

So  &r  we  only  know  the  neoplasia  in  the  state  where  it  consists 
aaentially  of  cells  and  vcasela,  aa  the  soft  parts  do  undi^r  the  same 
ämuTiaUMoea;  if  there  was  retrogression  to  a  ooimectivu-tisBue  cica- 
trii  here  aa  tiiere  is  there,  we  should  hnre  no  solid  bone  formed,  but  a 
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tinnnective-ti>;s4m  union, /MÄUffortAro*«  (fn>m  ijuvdij^y  f;tlao  ;  iip9ptMnc^' 
joint),  H  false  joint ;  we  shall  hereafter  describe  these  exceptional  caaea, 
Dnder  nnriiml  fircunistaiiccs  tlio  neoplasia  now  ossifies,  asyoualmdr 
know.    Tliis  ossificutioa  ina^  cillier  occur  directly  or  after  tlic  ioflumnu^ 
iory  neoplasia  has  been  transformed  to  cartilage.   You  know  that  both 
of  tliesc  modes  are  scon  in  normal  growth  of  the  bone  ;  direct  oaaific^ 
tiun  of  young  colUformation,  for  instance,  in  the  periosteum  of  the 
growing  bone,  or  formation  of  cartilage  with  8ubBi>qnent  oesification^ 
aa  at  first  in  the  entire  skeleton  and  iu  growth  of  the  bones  length- 
wise.    Callus  from  fntcturcs  varies  greatly  in  thia  reapoct  in  men  and 
unimuls.     In  rabbits  the  citUua  is  always  changed  to  cartilage  before 
it^sificution,  as  it  also  is  in  children.     Iu  old  dogs  the  cuUus  usually  ^ 
o&silies  directly,  as  in  the  human  adult;  we  arc  far  irom  knowing  thefl 
causes  of  these  UilTercnoes.     To  obtain  a  histological  representation 
uf  tliese  process*»,  let  us  return  to  our  former  diagram  (Kig.  49) ;  now 
iinagiuo  thai  the  cells,  l^ing  in  the  spaces  caused  by  reahaorplion  iaS 
iho  Haversian  canals  and  surface  of  the  bone,  soon  o«8ify  and  first  fill 
these  spaces  (Fig.  60),  then  collect  on  ihe  aur&ec  aud  in  the  meduQa, 
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and  thuR  form  the  externa]  and  internal  callus.  Periostitis  a 
ostitis,  which  lead  chiefly  or  exclusively  to  tlie  formation  uf  ni 
bone,  we  call  osteoplastic;  in  the  present  case  the  callus  is  the  rcsi 
of  this. 
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As  previously  renmrke^J,  the  perioeteum  is  use*!  up  in  the  neopla- 

til  »öd  in  ossifying  cftlius,  in  its  place»  externally  around  the  callu«,  n 

l/u'ck  oonnective-tisaue  layer  ilcvclops,  from  which  new  periosteum 

a  Jormed.     1  will  show  you  a  few  more  prepamtions  in  explauatiou 
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of  the  process  ia  the  periosteum.     You  sec  (Fig.  51)  Uic  pcculiiir 
ooiUTso  of  the  vessels  almost  nt  right  angles  tu  the  bone,  which  enter 

the  bone  through  the  young  callus. 
The  ossification  of  the  callus  beginSf 
mautto-likc,  around  these  vessels»  ami 
the  little  columns  which  first  appear 
iu  the  cxlomiil  callus  arc  thus  furiiic.l 
(see  remarks  on  Fig.  44). 

You  have  a  goiKl  representation  of 
the  formaliou  of  external  (periosteal) 
and  internal  (eudosteal)  callus  in  the 
following  (iucotiiplcte)  tnttisvcrse  ser- 
tioD  of  the  tibia  of  a  dog.  Crom  the 
unmediate  vicinity  of  an  eight-day- 
old  fracture,  in  which  you  must  also 
observe  the  vessels  of  the  cortical  sub- 
stance, which  are  considerably  dilated 
as  compared  witli  normal  (Fig.  52), 

Liiatly,  observe  the  following  pn,'|»a- 
niilon.  It  is  a[i  eight<lay-old,  already 
ossified,  external  callus  on  the  surface 

'St^WWdVT'^rrhÄ'^.'u   of  t^«  ^•'»i^of  »  «'"A'  magniHed  250 
M*je  ricia\tj  ol  au  i-iirhe-daj-oi)]  rmc    times  (Fiff   53) 
tar«,    a,  lulanuJ  cdint ;  A.  exk-roKl ;  \      b  / 

It  we  now  view  the  process  as  a 

whole,  we  see  that  the  cell  inBltnip 

'W%    ia  the  bone  itself  as  well  as  in  all  the  surrounding  part«,  aids 

tlio  furmafitrti  of  callus,  and  ttmt  hence  the  periost<*um  plays  no  ex- 

«a»tve  iMttfoplnstic  t^Ua.     Tliis  might  hare  been  concluded  a  priori, 

IS 
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becauao  if  the  periosteum  alone  formed  the  external  callus,  u 
fonnerlv  supiwse«!,  the  j>ortioiis  of  the  Ixine  frt^e  of  periosteum/ 
tliose  ]jl&ci*ti  where  tt^ndons  are  attached  lo  the  bone,  could  fonn 
no  callus;  this  is  direciljr  niatradicted  by  observation.  In  nnnnal 
groivth,  alau,  the  periosteum  does  not  by  any  mean»  play  the  im- 
|X)rtaiit  part  asiTibed  to  it  tti  the  fommtion  of  bone;  fttr  we  may' just 
a&  correctly  regard  the  layer  of  young  cells  lying  on  the  surface  of 
tbo  boue,  and  extending  into  llie  Uavenuau  canals,  as  belonging  to 
the  boue,  as  to  refer  it  to  the  periosteum. 


rn.  M. 


rft-" 


c  a 


4- vc ,  V- 


ftWK  tto  vMlfflac  oaBu*  h  Mt  dialled  to  the  pwtaMvuiu.  tiui  >  < 
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tmicnUM 


Recent  investigations  concerning  the  growth  of  bones,  rtinde  by 
Ji  WiftJ^,  render  it  very  pmbable  that  they  increase  in  all  directions 
by  intenitiiiul  deposit  of  young  osseous  tissue,  and  henre  that 
growth  by  apposition  through  the  epiphyseal  curtil.'iges  and  perios- 
teum can  no  longer  be  regarded  as  the  sole  source  of  increase 
length  and  thickness;  such  a  mode  of  growth  is  pla«»!  beyond 
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doubt  by  Weffner**  excellcat  work  od  the  osteoplastic  action  of  phos- 
phorus on  growing  bones. 

I  will  not  conceal  from  you  tliat  the  view  which  I  have  obstioatcly 
maintained,  that  the  bone-cells  in  new  osseous  formations  do  not  pro- 
lifisnite,  but  remain  quite  passire,  is  much  disputed ;  since  Cohn- 
heim  has  shown  the  passiveness  of  the  stabile  connective-tissue  co^ 
puacles  in  iiiflammatio»,  there  does  not  seem  so  much  strangeness 
»bout  my  view,  which  was  advanced  yeara  ago,  and  was  founds«!  on 
numerous  übscrvatious ;  Btill,  the  explanation  of  the  preparations  iu 
question  is  not  simple  enough  to  permit  only  one  view.  Keccutly, 
by  very  careful  investigations  about  the  histological  changes  during 
the  transformation  of  provisional  into  detinitire  callus,  Zi<MSen  has  tried 
to  show  that  the  bone<ells  in  the  former  take  an  active  part  in  the 
Cbrmation  of  vascular  canals  in  the  hitter  by  enlarging  aud  changing 
positioa.  I  can  agree  with  this  entirely  without  abondonicg  the 
views,  for  the  provision-callus  is  like  the  young  ostcophylcs  of 
;d  coiuicctive  tissue,  like  cerluiu  boundary -lay  era  between  cai^ 
and  bone.  I  have  no  doubt  that  the  cells  of  this  "  osteoid  car* 
J»ge"  (  Virchoit)^  like  the  cells  of  hyaline  cartilage,  proliferate  to 
bone.  But  this  is  not  the  place  to  enter  more  deeply  into  the 
itolo^cal  det&ils,  which,  great  as  is  their  intrinsic  interest,  have  no 
itial  infiuence  on  the  definitive  formation  of  the  new  development 
bone. 


LECTÜUE    XV. 


il  of  Blniflo  Fncutrfi. — R«Jucc!oii. — Tim«  for  applyinc;  the  Dn-sMni;,  Iti 
CltoiM. — rtastor  of  Paris  AQ<iSurch  DrostiD;^,  fipliots,  I'onnanciil  ExUimon.— 
EttAltdcg  tba  Limb  io  Pociuon. — ltidic«Üoita  t<u  nmori&f;  tb«  DrcAsIngB 

We  shall  pass  at  once  to  the  treatment  of  simple  oi  suWulaneous 

fractures,  especially  fractures  of  the  extremities,  for  tlic.-9e  are  by  far  the 

frequent,  and  they  particularly  require  treatment  by  dressings. 

wliile  those  of  the  head  or  trunk  are  to  bo  treated  less  hy  drpssings 

tlian  by  appropriate  position,  as  is  taught  in  the  lectures  on  special 

irgery  and  iu  the  surgical  clinic. 

The  indications  we  have  to  consider  are,  simply  to  remove  any 

dialoeatlons  and  to  keep  the  fractured  extremity  iu  the  correct  ana 

toniical  position  till  the  fracture  is  healed. 
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bo  unneeessnn*,  as  when  tliere  is  no  dislcMSition,  for  Instance,  in  »can« 
(rvctures  of  tbe  ulua^  fibula,  etc.  In  oüier  cases  it  ia  very  difficult,  and 
cunuüt  always  be  duue  perfectly.  The  obstacles  to  the  reposition  may 
be  in  Iho  ptwitloa  of  tbc  fraf^icuts  tlictiiSL-lvcs ;  one  fragment  may  be 
wedged  into  another,  or  a.  small  fragment  lies  bclwccii  the  chief  ooc3, 
so  that  tbe  latter  cannot  be  brought  together  accurately ;  fradurcfl^l 
of  the  lower  urticular  extremity  of  the  humerus  are  very  obstinate  io^^ 
tliis  respect,  for  small  fragments  may  be  so  dislocated  that  neither 
flexion  nor  extension  of  the  elbow-joint  can  be  performed  perfectly; 
hence  its  functions  remain  permanently  impaired.  Muscular  cotw 
tnction  forms  a  second  obstacle  to  the  reposition  of  the  ^gments ; 
the  patient  involuntarily  coiUrBCld  the  muscles  of  tbe  broken  Umb, 
thus  rubs  Üie  fragments  together  or  presses  them  into  the  soft  parta, 
causing  severe  pain;  tliis  niuscular  oontraction  is  occnsionally  almost 
tetanic,  so  that,  oven  by  great  force,  it  is  hardly  possible  to  overcome 
the  opposition.  Indeed,  formerly  these  dilGoulties  xrerc,  to  some  ex* 
tent,  insurmountable;  and,  although  attempts  were  now  and  then 
made  to  attain  the  object  by  dividing  teudons  and  muscles,  it  was 
uftCD  only  possible  to  attain  an  imperfect  reposition.  All  these  difl^ 
culties  were  at  once  removed  by  the  introduction  of  rJiIorofonn  as  an 
Rna^thetic.  Nuw,  in  all  cases  where  wo  do  not  readily  succeed  in 
reposition,  we  aoiestbetizc  the  patient  with  chloroform,  till  his  mus- 
cles arc  perfectly  relaxed,  and  we  am  Uicn  usually  place  the  Sntg» 
mciits  in  position  without  ditficully.  Some  surgeons  go  so  £u-  as  to 
use  chlorofonn  in  almost  all  C8$es  of  fmcture,  partly  for  the  examina- 
tion, portly  for  the  application  of  the  dressing.  This  is  unneoessary, 
and  may  even  prove  very  unpleasant,  for  some  persons,  especially  thoae 
m  the  httbit  of  drinking,  at  a  certain  stage  of  the  Qmeslhesia  are 
alTected  with  spasmodic  contractions  of  tlie  extremities,  so  (hat,  in 
spile  of  being  carefully  held  by  strong  assistants,  they  rub  the  fra» 
turcd  ends  against  each  other  with  fearful  force,  and  we  must  be  very 
»ireful  that  a  sharp  fragment  docs  not  pierce  the  skin.  Tliis  should 
lint  frighten  you  fi-om  using  chloroform  in  fractures,  when  it  is  neoea- 
aary,  but  simply  warn  you  against  bcmg  too  free  with  it.  The  meib* 
od  of  reposition  is  usually  as  follows :  The  fractured  part  is  gra^)ed 
by  two  strong  assistants  at  the  joints  above  and  below  the  point  of 
fractiut.*,  and  regular,  quiet  Lmctiun  employed,  while  the  surgeon 
holds  the  extremity  at  the  point  of  fracture,  aud,  by  gentle  prcasure^ 
attempts  to  force  the  fragments  into  position.  All  sudden,  tmpul- 
sive,  forced  tmetiun  Is  useless,  and  should  be  avoided.  Here  you 
ha\'e  to  notice  two  technical  expressions ;  we  term  the  tractioa  on 
the  lower  part  of  the  extremity,  extenstony  that  on  the  upper  port, 
toutUcr-cxten^ioti,    In  fracture«,  these  are  botli  made  bv  the  hands 
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while  In  diAlcMationa  we  miutt  orcosionnlly  rpsart  to  diRerent  mechao- 
looJ  applianrea.  By  the  above  method  accurate  repositian  ^*  ill  oulv 
be  impoBeible  when,  from  excessive  awcIHng  or  frum  pecoiliarly  uti- 
favonble  dislocation  of  the  fragmcutä,  we  arc  unablu  tu  currcctly 
rcco^iize  the  rarietv  uf  the  displaoemcat. 

From  our  prcacnt  ideas,  wliidi  are  based  on  a  large  nimiber  of 

'obeervatioDS,  the  auouer  reposition  is  made  after  the  occiUTeiice  of 
tiie  fracture,  tlio  better ;  we  theo  at  once  apply  the  btuidage.  Thit« 
was  not  always  the  belief,  bnt  formerly  the  adjustment  of  the  frac- 

I  turo  and  the  apptication  of  the  dressing  were  delayed  till  the  disappear- 

ftuice  of  the  swelling,  which  almost  always  oceura  if  a  dressing  is  not 
nt  oaoe  applietL  It  was  feared  that  under  the  presaun.«  of  the  dresa- 
iug  the  extremity  might  mortify,  and  the  funuuliou  uf  callus  would 
be  hindered ;  with  certain  cautions  in  the  application  of  the  dresä- 
iagt  the  former  may  very  readily  bo  avoided,  and  there  is  little 
truth  in  the  latter  belief.     Reganling  the  choice  of  the  dressing  also, 

uBOfgeooB  hare  of  Ute  reaehed  an  almost  unanimous  opinion.     It  maj/ 
I  ngarded  as  a  rule,  that  a  aoiid^ßrm  dressing  should  be  applied  as 

[ßorijf  as  pftMilflc  in  aä  nanis  of  sim/yie  mbcutatteous  fractures  of  the 
extremities  ;  this  may  be  changed  altogether  two  or  three  times,  but 
ID  many  cases  does  not  need  renewal.  This  mode  of  dressing  is 
railed  the  immovabU  or  ^/vzed,  in  contradistinction  to  the  mo'yabls 
dressings^  which  must  be  renewed  ever}*  couple  of  days,  and  arc 
only  provisional  dreasliigs. 

TbcTO  are  several  varieties  of  firm  dressings,  of  which  the  most 
serriceabic  arc  tlio  plaster  of  Paris,  starch,  ami  liquid  glass.  I  shall 
lirst  describe  the  plaster  dressing,  and  show  it«  application,  as  it  is 
the  one  most  frequently  used,  and  answers  alt  requirements  in  a  way 
tliat  can  scarcely  be  improved. 

Jtaster  ^f  Pari»  Bandage.— M{ct  adjustment  of  tlie  fragments, 
the  broken  limb  b  extended  and  eounter-extendi^  by  two  assistants, 
(hea  one  or  more  layers  of  wadditig  applied  over  the  point  of  fracture, 
■nd  over  part»  where  the  skin  lies  directly  over  the  bone,  ft»  over  the 
crcat  of  the  tibia,  tlic  condyles,  and  nialliKjIi.  Now  it  is  best  to  en« 
Tcktp  tlio  hmb  with  a  new  fine  flannel  rotler-bnndage,  bo  as  to  make 
repilar  prejwure  on  it,  and  rover  all  purta  (Init  are  to  be  surrounded 
by  tbe  plaster-bandage.  In  hospital  and  poor  practice,  where  we  can- 
Doi  always  have  tiannel,  wo  may  use  soft  cotton  or  gausc  baudogea^ 
Now  cDTOcs  the  application  of  tlie  ])liislcr-liandagcs  prepared  for  the 
purpose;  llie  pla5ter-l>and:ige  that  I  here  have  is  cut  from  a  very  thin 
gauxe-like  stulT;  it  is  prepartnl  hy  sprinkling  finely-powdered  phistcr 
(modelling  plaster)  over  the  unrolled  ban<lage  and  then  rolling  it.  In 
priT»Le  practice  a  number  of  these  bandagc-s  of  various  sizes  may  be 
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prepareil  bcfureliand  uicl  kept  in  a  woIl-clDsed  tan  box.  Hure  ui  tlie 
boapital,  wbcrc  Üicac  plastcr-bimdagcs  arc  ttiucb  uacd,  thcj  are  pre- 
pared two  or  three  times  a  week.  Ttiis  bandage  ^ou  place  in  a  busiu 
of  cold  water  and  let  it  soak  Ibrougb,  then  apply  it  like  any  roller^ 
bandage  to  the  extremity  prepared  as  above  described.  Three  or  at 
most  four  tbickücssL-s  of  this  pla^iter-bandage  suflioe  to  give  the  dreaa- 
ing  tbc  rc■(lui:^itc  rirninoss.  In  ulxjut  ten  minutes  good  plaster  b^ 
eotncs  slifT  enonj^h  for  ns  to  lay  the  extremity  looee  on  the  bed;  in 
lialf  an  hour  or  an  hour,  the  dressing  becomes  as  hard  as  stone  and 
quit«  dry;  thft  time  required  for  hardening  depends  partly  on  the 
quality  of  the  plaster,  partly  on  how  much  you  have  moistened  the 
bandage.  After  many  comparisons  with  other  modes  of  applying  the 
plaatcf^bandugc,  I  have  found  this  the  most  practical ;  but  I  must 
menlton  «.tme  mmlifieutiuns  of  the  way  of  iiandltng  tlic  plaster  and  of 
the  niuteriid  of  the  bandage.  For  instance,  we  may  rub  the  plaster 
into  the  common  muslin  or  flannel  bandages,  which  makes  the  dress- 
ing somewhat  heai'icr  and  firmer;  but  this  is  not  necessary  and  the 
loose  gauze  is  veiy  much  cheaper  than  mus!  in -bandage.  If  the  band- 
age  doe«  not  nppeur  sufficiently  firm,  we  miiy  apply  a  layer  of  plaster 
paste  over  the  dressing;  this  plaster-pastc  is  to  be  made  with  wat«r, 
and  spread  on  the  bundiige  vety  quickly  with  the  hand  or  a  spoon  ;  it 
should  not  be  prepared  till  we  wish  to  use  it,  as  it  stiffens  very  quick- 
ly. Tlic  plu^UT-ilrcssing  as  made  with  rDller4jandages  was  first  in* 
Iroiliiccd  by  a  Dutcli  surgeon,  Mathj/sen  ;  tliia  method  was  first  pul> 
lislicd  in  1832  ;  but  it  has  only  become  well  known  since  1&50 ;  it  has 
been  spread  through  Germany  chiefiy  by  the  IJerlin  school,  A  diffier^ 
ent  mode  of  applying  the  plaster-dressing  is  by  different  strips  of 
bandage;  JPiroffof  \ini  hit  on  tins  method  from  lack  of  bandages 
III  the  army ;  all  Uinds  of  material  were  cut  into  the  sha|>c  of  splints, 
then  drawn  through  thin  plaster-paste  and  laid  on  the  brokonjimb, 
then  the  whole  was  coated  with  plaster-paste  and  a  firm  capsule  was, 
thus  made.  Subsequently  the  same  surgeon  made  a  special  method 
of  this ;  he  cut  old  coarse  sail-clnth  into  certain  patterns  for  each  limb, 
and  applied  it  in  the  aUwe  manner.  Lastly,  the  so-called  many-taiicd 
bandage  of  ScuiMv*  was  used  in  the  same  way  as  a  pla5ter-baQdag& 
riic  foundation  of  the  bandage  has  also  been  mo<lifie<^l  in  various 
ways;  it  has  even  been  used  without  wadding  or  any  under- bandage, 
the  whole  hmb  being  simply  covered  with  oil  so  that  the  plaster- 
hiuidage,  being  applitHl  directly,  might  not  adhere  to  the  skin  by  tlie 
fme  hairs.  Others  have  emp1oy<fd  thick  layers  of  wadding  w^ithoitt 
*ny  under-bandage.  Lastly,  thin  ivooden  splints  or  strips  of  tin  I»avc 
been  lately  use«I  in  it,  as  we  shall  liereaiier  see ;  tliis  may  have  certain 
advantages  in  fenestrated  bandagea. 
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I  luve  intentionally  rcprrsentcd  all  these  mollifications  of  Um 
pla&ter-handnge  us  only  exceptionally  useful,  all  of  tliem  liaving  cer- 
tain  objections  as  compared  with  the  method  first  deacribc<J.  A  moi« 
ouefiil  criticism  of  these  modiScalJonB  here  would  lead  us  too  far. 

For  persons  unskilliil  in  the  umttcr,  the  removal  of  the  plaster 
hiioilnge  is  quite  dilBrulf,  but  you  may  see  tliat  any  of  my  nurses  will 
do  it  with  astouLshin^  quickness.  It  ia  simply  done  an  follows:  with 
a  slmrp,  strong  garden-linife  we  divide  the  plaater-Iinnchige,  not  per- 
penJioularly  but  rather  obliquely,  as  fur  as  the  under- bandage,  theo 
remove  the  bandage  entire,  like  &  shell ;  we  may  ttlso  employ  the 
plaster-Misson  proposed  by  Ssymanowski  or  those  of  Jiruns,  We 
lue  this  ciiftsule  in  sonic  other  cases  as  a  jirovisionBl  dressing. 

inarch- Bandoffi^. — liefore  plaster-bantlages  were  known,  we  had 
h»  the  Btarch-hiindage  an  excellent  material  for  the  immovable  dressing. 
The  »tore h-lwind age  was  perfecled  and  introdueed  chiefly  by  tlie  Belgi- 
an surgeon  iS<uim  (|  lS6'i);  it  is  only  during  the  last  twelve  years 
that  it  has  given  place  to  the  plasternlressing,  but  it  is  still  used  oo 
casiooally.  The  appHeation  of  the  wadding  and  under-bandage  is  the 
fame  as  in  the  plasteiMlressiug,  but  then  we  apply  splints,  cut  from 
modemtely  thick  pasteboard  and  softened  in  wulc-r,  Ui  the  limb,  and  &a- 
ten  tiiemon  with  blindages  tlioroughly  soaked  in  slarcli-paste;  we  now 
apply  wooden  splints  t  ill  the  dressing  has  Imnlcned,  wliich  at  the  ordi- 
nary tempcniture  requires  alxiut  twenty-four  hours.  Compared  to  the 
piaster-« Iresiving  this  has  the  disadvantage  of  hardening  much  more 
slowly  ;  we  may  improve  this  somewhat  if  we  use  ffutta-ptrcha  fplinU 
insteftd  of  pasteboard,  these  may  be  softened  in  hot  water,  and 
ndaptefl  to  the  extremity.  Guttu-perclia  bauds,  such  as  are  used  in 
factories,  iire  very  us«^ful  aa  spliiiL«!.  It  cannot  be  denied  that  the 
introduction  of  gutta-percJia  into  surgery  is  to  be  regarded  as  n  great 
advantage  ;  but  it  is  too  costly  to  be  used  in  practice  for  every  simple 
fmeture,  although  thick  splints  of  this  Hiaterial  harden  even  quicker 
than  plaater.  The  dix'ssiiig  with  ntUer-bundnges  prepared  with  pla»- 
ter  is  «0  chewp  and  firm  that  it  will  certainly  not  be  displaced  again 
by  starch dmnfliiges,  now  that  it  has  been  introduced  into  practice. 

Instend  of  plaster,  solutions  of  dextrine,  pure  white  of  egg,  or 
simple  mixture  of  fiour  and  water,  were  formerly  employed;  they 
have  all  gone  out  of  use,  but  it  is  well  fur  you  to  know  the  usefulness 
of  these  substAncos,  which  are  in  every  house,  and  which  we  may 
well  employ  as  provisional  dressings. 

Liquid-gloM  DrcMhif/s. — Instead  of  starch,  we  niny  employ  the 
liquid  glass  of  the  sboi»s  (silicate  of  [xitiish).     On  applying  the  d 
ing,  we  paint  this  on  the  musUn-buodages  with  a  large  brut 
baring  made  u  subslnituni  of  wuddlug  as  above  described.   T) 
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glass  dries  quicker  thoa  stiiroh,  but  not  so  soon  a«  plaster,  nor  doe» 
become  as  bard  as  the  latter;  this  dressing  does  for  fractures  witli 
ttrndcnrytodisplaoomftnt;  if  we  wish  to  fix  dislocated  {ragmeiilBofboi 
by  the  liquid-glnss  dressing,  we  must  slren^hen  it  by  applyiug^  aplia' 

I  doubt  not  the  time  will  soon  come  wlicn  every  ctmnlry  physici 
will  always  keep  a  few  plastcr-spHiit»  ready  prepared;  iu  spite 
Ikcui,  proeUiotiai  drcaiiny»  reitmin  usefuL     These  consist  of  ba 
ages,  compresses,  and  splints,  of  various  malertnls.     Vou  may 
splints  of  thin  boards,  sliingles,  cigar-boxefi,  pasteboard,  tin,  leath« 
firmly<plaited  straw,  the  bark  of  trees,  etc.,  and,  for  bandages, 
often  content  ynurselves  with  old  rags,  muslin,  torn  into  stripa  m 
sewed  togethur;  hence,  in  the  practical  courses  an  bandaging,  it 
necessary  for  you  to  ham  to  miiku  um:  of  the  moat  varied  matcri&U. 

It-  ia  not  our  intention  here  to  introduce  to  you  every  tiling  th 
may  be  used  in  the  way  of  dressing,  but  [  must  still  speak  briefly 
a  few  tliiagSk     As  may  )>o  readily  seen,  the  object  of  the  splinta  is 
make  tlie  bono  immovable  by  supporting  it  firmly  on  various 
this  may  be  attained  by  external,  internal,  anterior,  and  pooterk 
narrow  wooden  splints;    we  may,  however,  employ  hollow  splini 
»u-caUed  gutters.     Hollow  splinttt  arc  only  good  wlien  made  of  pU 
ble  material,  as  Icatlier,  thin  sheet-irou,  wire-gauze,  etc ;  an  absolute 
BtifT,  hollow  splint  would  only  do  for  certain  persons.     Besides  lb« 
mectianicol  aids,  there  is  another  method  of  keeping  broken  limbs 
position,  namely, /«rmanenf  extension.     This  is  parliciJarly  tudicat 
in  cases  where  there  is  great  tendency  to  shortcuing,  to  tiistocatto 
lonffUudinct/i.     Attempt«  hare  been  made  to  attain  this  extcnaioD 
aitnchiug  weights  by  various  niochnnieal  contrivances,  by  ooDtintU 
traction  made  by  weights  hung  to  the  injured  limb,  by  the  doubl 
inclined  plane,  where  the  w^ght  of  the  leg  is  used  as  the  extendi 
weight.     Since,  during  the  past  two  yimrs,  I  have  unexpectedly 
such  excellent  effect  from  permanent  extension  with  weights  in  pal 
(ul  contractions  at  the  hip  and  knee  joUits,  I  am  compelled  to  bt>li< 
that  this  method  rnay  also  eventually  prove  very  scr\-iooabIc  fur 
gradual  adjustment  of  dislocated   fragments  of  bone.     Among 
arrangements  of  this  nature  with  which  I  am  acquainted,   T'l  Jh 
reiefier's  sü-callcd  railroad  apparatus  best  fulßls  the  object  of  pern 
nent  extension,  but  it  is  too  costly  and  complicated  to  come  i 
ext^Misivc  use  in  jmvate  practice;  it  is,  dnubtlew,  the  intention  of  tliS 
inventor  to  employ  it  chiefly  in  cases  M'hcrc  the  dislocstion  is  difficult 
to  overcome.     (Dr.  fft/r<^i -ßwc/rV apparatus  for  fractured  thigh  ^ 
about  as  olTicncioutt  and  much  simpler.]     Hic  duuMe-incliucd  plauQ 
represented  by  a  thick  roller-cushion  applied  uudei  ihc  hollow  of  thp 
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^^o*v  uia^  occasiooallj  be  employed  as  a  suitable  fixation  apparatus 
•  j,   fi-aicture  of  the  neck  of  ihe  femur  in  old  persona, 

"^Ve  must  still  mention  some  auxiliary  apptianc4>s  whicii  wc  have 
ttc*  er**\^^y  **  keep  the  broken  limb  in  good  portion  after  it  has  bec'n 
^l,.^Mi9ed ;  for  tho  upper  extremity,  in  moat  cases,  a  simple,  properly- 
^„plied  clotli,  a  mitellay  or  slmy,  in  irhich  the  arm  is  k.id,  sufHces. 
p^tionts  wilh  fractured  arm  or  forearm  may  be  pcrmilltid  to  gt>  abtjut 
^t2t  a  plastei^bandagc  and  a  slitig  during  the  cutlrc  trculmeut,  will»- 
out  imit«rfering  willi  the  Javomble  healing. 

For  kecpiuR  broken   lower  extremities  in  position,  tliere  ore  a 

numtrer  of   meclmnical  aids,  of  which   the  following  are  the  most 

sen'-locable :  »attd-bagi^  narrow  sacks  fillc<l  with  sand,  about  the  length 

of  tt>o  leg';  these  arc  placed  both  sides  of  tlie  firm  dressing,  so  that 

Ihe    limb  may  not  move  from  aide  to  side  ;  for  the  samo  purpose  we 

may    use  long",  tlircc-si<lf;d  piei.-es  of  wood,  cut  prismatic-ally,  which  are 

laid     cugctbcr,  so  as  to  ftntn  a  gutter.    For  some  cases  a  s»ck,  looaelv 

fille«!   with  chidT  or  oats,  is  sufÜcicnt ;  wc  make  a  hollow  iu  it  length- 

wis«;,  and  the  leg  is  to  be  placed  in  this.    If  we  desire  ürmer  supports, 

we  %XBC  frafJitrt-boxis^  narrow,  long,  wooden  boxes,  open  at  the  upper 

end,    tu  Üiut  the  leg  may  be  placed  in  them;   and   the   sides   are 

tnatle  10  tuni  down,  so  iliac  the  extremity  may  be  carefully  inspected, 

itliout  moving  it;    the  elevation  uf  these  fracture -boxes  may  be 

it^>«i  to  ibe  convenience  of  the  paiiciit    Lastly,  wo  must  nienlion 

(he    «Wfi^,  which  is  usually  made  with  a  gallows,  or  strong  bow, 

thafc    is  brought  over  tlie  foot  of  the  bed,  and  to  which  the  limb  Is 

suspended  in  any  sort  of   a    fracture-box,   or  hollow  splint  [or  Dr. 

\txfAan  Ä/iiV/.>  anterior  splint],  so  that   it    may  swing  alxiut;   in 

listless  patients  especially,  this  has  certain  advantages.     All   these 

apparatuses,  which,  although   more   rarely  employed  than  formerly, 

are    slUl  occasionally  useful,  yuu  must  leiiru  (o  apply;  you  will  have 

opportunity  fur  this  in  the  surgical  clinic.     Of  lato  we  mrejy  apply 

Ibese  apparatuses  in  the  lower  extremity,  as  my  former  assistant, 

t>T.    Jils.  who   has   brought   the    application    and    elr>ganco   of    thu 

pla«t<>r<-l»andage    to  an    extraordinary  stnte  of   perfection,    applies  a 

wdl-paddcd  wooden  s{iltnt,  three  or  four  Inches  wide,  to  the  under 

üde   of  the  leg,  making  it  reach  somewhat  below  tlio  heel  and  as 

high  aa  the  knee,  or,  in  fractures  of  the  thigh,  us  hi^h  as  the  middle 

•if  the  thigh.    'Hie  limb  lies  firmly  on  tins  boaid,  if  the  mattress  be  not 

too   luuiveo  ;  if  we  wish  to  attain  still  greater  ttrmness,  we  may  lay  a 

hoard  the  width  of  the  bed  over  the  lower  iltird  of  the  mattress,  and  on 

ihia  place  the  limb,  with  its  plaster-dressing  and  supporting  splint.    Iu 

the  Dumerotis  double  fractures  of  both  lower  extremities  that  came  ic 

tlte  Zurich  hospitftl,  this  supporting  apparatus  did  excellent  service. 
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The  old  form  of  plastci^moulds  lias  been  recently  strongly  nävtr 
c»t«.il  Hpain  by  Dr.  -V.  JUilUer;  m  c  liavo  tricJ  il  agiiin,  but  il  bcnrs  no 
oomparisoa  with  the  plQster-banda<re. 

detain  (ric<I  to  increase  the  advantages  of  firm  dressing«  by  giving 
aids  Üiut  might  enable  paiicnU  with  fractured  lover  liinba  to  go 
about  to  some  extent.  For  instjinec,  a  patient  with  a  broken  leg 
may  have  a  broad  leather  strap  passing  over  iJie  shoulder,  and  buckled 
just  above  the  knee,  so  that  the  foot  will  not  touch  the  floor,  and  theu 
let  him  go  on  cnilchi»».  Rut  I  advise  yo«  not  to  earry  these  experi- 
mcnta  with  your  patients  loo  fur;  at  all  events,  T  only  allow  my 
patients  to  make  such  attempts  three  weeks  after  the  m-currence  of 
the  fracture,  otlierwlse  cedcma  readily  occurs  in  the  broken  limb,  and 
some  patients  are  so  clumsy  in  the  use  of  crutclies,  that  they  are  apt 
to  fall,  and,  altbougli  this  may  only  cause  slight  coDOussion  of  the 
limb,  it  is  still  injurious. 

Lastly,  we  hare  to  discuss  how  long  the  dressing  should  bo  left 
on,  and  the  causes  that  might  induce  us  to  remove  it  before  the  cure 
is  complete.  The  decision  as  to  whether  a  dressing  is  loo  tightly 
»pplied  is  entirely  a  matter  of  expt^rienoo ;  the  following  symptoms 
must  guide  the  surgeon:  If  there  be  swelling  of  the  lower  part  of 
the  limb,  as  of  the  toes  or  fingers,  which  are  usually  left  exposed,  if 
these  parla  become  bluish  red,  cold,  or  even  senseless,  the  dressing 
should  be  removed  at  once.  If  the  patient  complaius  of  severe  paio 
mider  the  dressing,  it  is  well  to  remove  it,  even  if  we  can  see  nothing 
to  cause  it.  In  judpng  of  the  exhibitions  of  pain,  we  should  know 
tlie  patients;  some  always  complain,  others  are  very  iuduleul,  and 
■bow  theur  feelings  but  little ;  however,  it  is  better  to  reapply  the 
bandage  several  times  uselessly  than  once  to  neglect  its  removal  at 
the  right  time.  I  cannot  too  strongly  urge  you  always  to  visit,  with> 
in  twenty-four  hours  at  must,  every  patient  to  whom  you  apply  a  fixed 
dressing;  then  your  patient  will  certainly  not  come  to  grief,  as  uu- 
fortunately  too  oflcu  happens,  from  the  carelessness  and  laziness  of 
his  surgeon.  A  series  of  cases  has  been  published  where,  after  the 
application  of  a  firm  dressing,  the  affectwi  limb  mortifn«!,  and  re- 
quired amputation  ;  from  these  cases  it  was  decided  tliat  firm  drpsti- 
ings  were  alw.ivs  improi>cr,  while  the  fault  was  cliiefly  due  to  the 
surgeon.  Just  think  how  Utile  trouble  we  have  in  treating  fractures 
now,  compared  to  former  times,  when  the  splint«  had  to  be  renewed 
every  three  or  four  days  ;  now  you  need  only  apply  a  dreasing  ooce 
But  you  must  not  think  you  liavo  got  rid  of  all  trouble  in  the  appU 
cation  of  dressings.  The  application  of  the  firm  dressing  requires 
just  as  much  practice,  dexterity,  and  care,  as  did  dressing  with 
splints.     If  you  are  first  called  to  a  fracture  when  it  is  two  or  tlire« 
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days  old,  when  there  m  already  considerable  Inflammatory  swelling, 
you  may  even  tlien  apply  the  firm  drpssing-,  but  must  apply  it  more 
ioosoly,  and  with  plenl)'  of  wadding.  This  dressing  will  be  too  loosr^ 
and  should  Im;  renewed  in  ten  or  twelve  days,  when  the  swelling  hau 
left  the  soft  parts.  It  will  chiefly  depend  on  the  loosencas  of  the 
bandage,  and  the  greater  or  less  tendency  to  dislocation,  when  and 
how  often  the  dressing  should  be  remorcd  during  the  treatment. 
Svdling,  if  not  accompanied  by  oonaiderable  contusion,  is  no  contra- 
^iodicstioa  to  a  carefully-applied  firm  buiidage  ;  nor  da  large  or  small 
^^■esicles,  full  of  clear  or  slightly-bloody  54.>runi,  present  any  great  ub* 
jectioD;  such  vesicles  result  not  unfrcqucntiy  from  ooutused  fractures 
with  extensive  rupture  of  the  deep  veins,  since,  from  obstructioa  tu 
the  flow  of  venous  blood,  tlie  serum  re-adily  escapes  from  the  eapilla- 
riea,  and  elevates  the  hard  layer  of  the  epidermis  into  a  vesicle;  we 
puncture  these  vcsich>s  with  a  needle,  gently  pn^s  out  the  fluid,  and 

Ppply  some   wa<]ding,  and  they  soon  dry  up.     It  is  tho  same  with 
tight  su[>erjicial  excoriations  of  the  skin  ;  we  are  only  rarely  ohhged 
9  remove  the  dn.^9sing  and  apply  another,  wlien  new  vesicles  fonn, 
s  we  may  know  by  the  {tain. 
The  leiiglli  of  time  thut  a  finn  dressing  must  remain  on  for  the 
different  fmeturce  you  will  learn  partly  in  the  clinic,  partly  from  spo 
cial  surgery ;  I  simply  mention  hero,  a«  the  limits,  tliat  a  finger  may 
requb%  a  fortnight,  a  thigh  sixty  days,  or  more,  for  healing.     If  you 
apply  the  plastciHlressing  immediately  after  the  fracture,  dislocation 
^^laving  been  completely  removed,  the  provisional  callus  will  always 
^Be  lesa,  and  hence  finuness  reaidt  lat«r,  than  where  there  is  some  di» 
^location  and  the  dressing  is  applied  later;  but  this  has  no  effect  on 
the  formation  of  definitive  callus,  and  tho  actual  union  of  the  Irao- 
lured  ends  of  the  bone. 

[The  oflieacy  of  plaster  bandages  depends  grpatTy  on  tho  qnallly 

I      of  the  maKrial  ;  we  may  easily  procure  giMnl  modelinfr  plaster,  but 

^Ht  spoils  If  kept  some  time,  without  being  entirely  prul4.'Cted  against 

^^Ir  and  moistnrc.     Now  in  tripotUh,  we  have  a  material  pos!<esstug 

the  good  qualities  of  phister,  without  its  disadvantages  ;  this  is  a 

^^hrayish- black,  fine  powder  nf  secret  composition,  to  be  used  just  as 

P^1a.<ter  i»,  but  having  the  following  advantages  :  1.  It  may  be  kept 

»ny  length  of  time,  eren  in  an  open  vessel  ;  3.  It  is  lighter  than 

pUMtur,  hardens  even  more  rapidly,  and,  once  hardened,  n'sist»  moist- 

I     ure  ;  and,  S.  Is  cheaper  than  plaster.     It  i<i  nsed  in  jnst  the  same 

^^bay  as  plaster,  which  it  will  probably  snpplant, 

^B     ^\1ien  neing  starch  bandages  we  may  employ  organtiiie,  or  linint* 

^Ustise,  which  is  coarse-meshed  and  starchy,  conKcqnently  stiff;  when 

soaked  in  water  it  becomes  soft,  theu  quickly  dries  and  hardens ; 
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ftereral  layers  are  to  be  applied,  and  they  uniu»  together  into  a  6rTn 
bnt  ligbt  capsule.  This  aiupUfied  the  application  of  sl-arch  baud- 
ages,  and  tbcy  look  better, 

A  step  between  tho8c  tixed  nnd  movable  dressings  is  the  gutta- 
percha Hplint ;  for  this  wo  use  sheet  gutta-percha,  cut  into  splints 
of  proper  size  ;  dip  these  in  very  hot  walur  till  they  become  soft 
and  tlcxible,  tlien  apply  to  the  limb  after  ftini-aring  it  with  oil,  and 
over  thie  a  moist  bandage.  As  the  gutta-percha  eools  it  hardena. 
Sometimes  it  is  well  to  apply  a  fin»  splint  till  the  other  is  perfectly 
hard.  The  advantages  of  this  splint  art»  it»  accurate  adjustment 
and  imperrocahillty  to  water  ;  the  objection  is  its  cost,  although 
the  same  spliut  may  be  used  several  times. 

In  some  parts  of  thu  body  extension  and  counter-extension  by 
fixfd  dressings  or  splints  are  very  diffi<:iiU,  and  permanent  cxtension 
by  Voiitnann^e  method  is  resurltd  to.  Two  long  pieces  of  udhe- 
üve  plaster  two  inches  wide  ore  applied  ahnig  the  sides  of  the  Umb 
and  kept  iu  place  by  circular  turns,  a  roller  bandage  being  [tut  over 
the  whole  ;  a  i»icco  of  wood  is  placed  below  the  foot  like  a  stin'Up, 
and  to  this  a  b.'ig  of  eand  or  shot  U  attached  by  a  cord,  which  pass*.« 
through  A  vertical  pulley  fastened  to  the  foot  of  the  bed.  The 
limb  is  placed  in  a  tin  trough,  running  by  means  of  small  rollers  on 
a  wooden  frame,  [This  is  a  slightly  eoinplieated  Ihtclc'»  apparatus,] 
The  weight  may  vary  from  four  (o  ten  pounds,  aeeonling  to  the 
strength  of  the  patient  and  the  amount  of  dislocation.  Tliis  weight 
is  divided  up  over  the  surface  of  the  Itnib,  and  is  wcdl  borne.  Per- 
manent extension  may  be  resorted  to  for  fractures  of  the  humerus, 
but  is  not  often  used  in  such  cases,  unless  the  patient  is  kept  in  bed 
by  other  injim'es. 

If  there  be  considerable  swelling,  with  erushing  and  suffusion 
of  the  skin,  and  form.ition  of  vesicles  full  of  bloody  scrum,  before 
applying  a  fixed  dressing  certain  precautions  are  necessary.  Cir- 
cumscribed gangrene  of  the  skin  may  result,  changing  the  subcu- 
taneous into  an  open  fracture  ;  lo  prevent  infection  and  decomposi- 
tion in  eise  this  occurs,  after  cleansing  and  disinfecting  the  skin, 
the  crushed  |>art  should  be  covered  with  a  thick  layer  of  Lister's 
gauze  and  padding,  then  the  jd.^ster  K-uidage  applied.  Under  this 
treatment  the  gangrenous  skin  dries  to  a  crust,  which  separates  with 
very  little  suppurati<m.  If  puin,  swelling,  aud  fever  set  in,  the 
dressing  should  be  at  once  removed. 

Wi?  may  here  discuss  au  important  question :  Arc  patients  fe- 
verish after  a  subcutaneous  fracture  ;  and,  if  so,  of  what  prognostic 
value  is  the  fever  ?  It  is  only  a  short  time  since  observations  have 
been  ma<ie  on  tliis  point.     When  the  patient  has  had  hia  fracture 
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drCMOfl,  he  usually  feels  comfortable  ;  so  it  waa  taken  for  granted 
that  he  bad  no  fever.  But  numerous  measaremeats  have  shown 
that  during  the  first  days  after  the  injury  the  evening  temperature 
is  often  102"  ;  though  ihis  is  almost  exclusively  in  cases  of  fracture 
of  the  long  bones,  and  when  there  in  great  extravasation  of  blood  ; 
but  even  where  the  symptoms  of  this  complication  fail,  we  miiat 
suppose  that  there  is  a  cortAJn  amoant  of  extravasation  from  the 
ruptured  vessels  of  the  medulla,  and  this  must  be  reahsorbed.  lii 
injuries  of  the  soft  parts  we  have  seen  that  reabsorption  of  tho 
primary  secretions  induced  fever,  hence  we  need  not  wonder  at 
finding  elevation  of  temperature  after  simple  fractures  ;  but,  a» 
these  primary  Becrettons  are  not  very  irritant,  patients  are  not  par- 
ticularly uucumXortablo,  and  the  temperature  subsiJcs  after  four  or 
five  days  ;  if  it  recurs  in  the  second  or  third  week,  wilb  pain,  swell- 
ing, and  redness,  sometbing  else  must  be  taking  place,  and  the 
dressings  should  be  removed.] 


CBAPTER  Vr. 
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DiffwoDM  bMWMD  8ubciiUn«ouB  and  üp«i]  Fnciureii  io  rcpird  to  Pnpiori*.— Vart- 
vÜM  of  Cmm. — Indicalioui  for  I'rtnuy  AnifnUtion.— Sccootluy  Ampofetfloa.— 
Couru  of  ths  Cars. — Suppuntio«  of  Boo«. — Keoro»i«  of  Abo  £ud«  i>r  Fra^maau. 


Wf  shall  now  pass  to  complkated  or  open  fractiux-s. 

\Vhen  WB  Bpeak  üniply  of  complicated  fractures^  we  usually 
ine.'in  only  ÜiOM  accompotiioU  by  wounds  of  tbc  skin.  Strictly  spea 
inff,  this  is  not  exact,  because  there  are  other  oompUcalionSi  some  of 
tlipin  mtirh  moni  important  titan  wounds  of  the  skin.  If  the  &kull  l« 
fiuctured,  and  part  of  the  liiain-substantc  crushed,  or  souie  ril« 
broken  and  the  lung  woumlfd,  Iht-se  arc  also  coinplicatoH  fractures, 
fvcn  though  the  skin  sliouUJrcniiiin  uninjured.  Bui,  since  in  these  cksim 
the  complications  thcmat'lves  are  more  important  for  tlie  orgaaisai 
tlinn  the  frarturc  is,  we  usually  term  Kuch  cases  contusion  of  tbc  brain, 
or  injury  of  the  lung,  with  fracture  of  the  skull  or  ribs.  But  wc  shall 
not  hero  enter  ou  llie  subject  of  injuries  of  iutcniul  or^rnns  by  &mj^ 
iiicuta  of  bone,  bccaiwü  very  couiplicated  states  of  disease  are  occs> 
fiionally  induced  in  this  way,  whose  analysis  you  would  not  now  un- 
tlerstand.  For  the  pn'st-nt  It't  us  limit  oureelvcs  to  fractunrs  of  the 
extremities,  accompanied  by  wounds  of  the  skin,  which  we  shall  call 
open  fractures,  and  wliioh  will  give  us  trouble  enough  in  tbclr  course  < 
and  treatroenf. 

In  spenLdn^r  of  the  course  of  simple  contusions  without  woundfl^^ 
and  of  contused  wounds,  I  have  already  shown  you  how  readily  rcabS 
sorption  of  extra%'a8ated  bloo<l  and  the  healing'  of  contused  parts  gt'^ 
on,  as  long  as  the  process  is  subcutaneous,  but  how  much  the  condi^ 
tions  change  if  the  skin  also  be  destroyed,  lite  chief  dangers  in  soclH 
cases  are,  as  you  may  remeniber,  decomposition  in  the  wound,  cxtcc^ — 
sive  necrosis  of  crushed  or  dead  part«,  progressive  suppuration,  ao- 
«tccompanying  protracted,  exhausting  ferer,  while  we  have 
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--pn't  loned  the  severe  j^neral  ^lisoases,  erysipelas,  putrid-blood  poi- 
sotii"^'  pya-mia,  tetanus,  atid  deliritim  tremenR.  'J'he  difference  be- 
t^re«-''!  contuüious  and  coiituäc-d  wouDdi«  is  even  more  Rtrongty  marked 
u>  eiKUple  and  coni|KiUDd  fractur^t^  as  regards  course  and  prog(iuiii&. 
Wliil«?  in  many  ea^uä  we  can  scarcely  call  a  jMirHon  witli  simple  frac- 
ture «ck  (wc  have  not  apüken  uf  fever  there,  for  it  is  rarely  high)« 
ui(i  under  the  present  mode  of  treatineut  such  an  injury  is  rather 
an  iDCODvenience  than  a  misfortaDe,  a  compound  fracture  of  a  large 
bone  of  an  extremity,  or  sometimes  even  of  a  finder,  may  induce 
sever«",  and  too  frequently  fatal,  dinease.  But,  not  to  alarm  you  too 
much,  I  will  at  once  add  that  there  are  many  grades  of  danger  even 
iu  open  fractures,  and,  moreover,  that  their  treatment  has  been 
mndi  improved  uf  late. 

It.  is  very  dcäirahle  and  important,  but  uol  al  ways  possible,  to  make 
a  correct  |>n>giiuiiis  alwut  an  teilen  fracture  at  once.     The  life  or  dea.th 
of  tlie  patient  nuiy  occasionally  han/;^  on  the  choice  of  the  trcatnirnt 
iJie    firbt  few  days,  so  that  ue  must  study  tliis  subject  more  accurately. 
The   ftvmpu.nis  of  an  open  fraeture  are  of  course  essentially  the  same 
ms  of*  tJie  subcutaneous,  except  that  di)«co1oralion  from  extxavasatcd 
t»Ioo<3  is  often  wanting^  because  nt  least  part  of  the  blood  escapes 
lKro«jgh  the  wouud.     The  fractured  cuds  not  infrequently  project  from 
the    "«vound,  or  lie  exposed  in  it,  so  that  n  glance  may  suffipe  for  the 
dia^-caais  of  an  open  fracture.     13ut  tlita  ia  not  enough.     "We  must  do 
*>•"■   Ixet  to  ascertain  how  the  fxacturc  was  caused,  whether  by  direct 
or  in«iir^i.-i  force,  and  Iimw  fircut  the  force;  if  it  was  accompanied  by 
fualijug  jiiul  twisting;  whether  arteries  and  nerves  have  been  torn; 
^  t.\ie  patient  lost  muob  blood,  and  what  is  his  oondition  at  present, 
Thvine  are  cjwes  where  we  can  say,  at  the  tirst  glanre,  healing  is  im- 
pOftsilJe  ;  amputation  must  be  resorted  tn.     When  a  locomotive  has 
ruo    over  the  knee  of  an  unfortunate  raihnad  hand,  when  a  hand  or 
'«irearm  ha»  been  caught  in  the  wheels  or  rollers  of  machiucry,  when 
"  promaturccKplosion  in  blasting  stone  has  cru&hed  or  lorn  off  a  limb, 
Or    liiindre<l-weights  have  completely  mashed  a  foot  or  leg,  it  is  not 
diOic-ull  for  the  surgeon  to  decide  at  once  on  primury  aniputiition,  and 
uaimlly  in  sudi  coses  the  state  of  tlie  limb  is  such  (hat  the  patients 
°Iao,  though  with  a  sad  heart. quickly  consent  to  the  operation.    These 
«»V  iu.it  the  difficult  eases.     And  in  otlier  cases  it  may  be  just  us  easy 
**>  foretell,  willi  considerable  certainty,  the  probability  of  a  favorable 
»•ure,     Kor  instance,  if  fracture  of  the  leg  from  indirect  forre  has  fol- 
lowed too  great  Itcudiug  of  tho  bone,  the  broken  p<^)inte\i  end  of  the 
crest  of  the  tibia  may  puncture  and  force  through  the  skiu ;  in  such 
B  ctise    there  is  no  contuiiiun,  but  dimply  a  tear  tlirough  the  skin. 
*N~licn  a  iKjinted  body  strikes  forcibly  against  a  smull  portion  of  a 
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limb,  and 


bone  and  Rkiii,  tbc  wbolo 


.  ami  uijurvs  tjone  and  skin,  tue  wiioio  extrt'niily  ina^  Ik:  grcallv 
shaken;  but  tbe  extent  uf  tbe  iujury  is  uot  great,  und  most  of  such 
OAoes  terminate  favorably  under  suitable  treatment.  The  questiou- 
iiblo  cases  He  between  these  two  extremes.  In  cases  where  there 
LS  some  c'oulu»Iüu,  but  only  a  alight  amount  evident,  and  tlie  skiu  ts 
only  injured  at  a  small  spot,  it  will  be  very  dilTu'uIt  to  decide  whether 
healing  should  be  attempted  or  amputation  be  resorted  tOj  aod  the 
peculiarity  of  the  indiriduul  case  atone  can  settle  the  quesüon.  Of 
late  the  teudt'nry  is  increasing  raihrr  to  try  to  preserve  the  limb  in 
these  doubtful  cases  than  to  amputate  oue  that  might  possibly  have 
been  saved.  This  principle  is  certainly  juBtified  on  humane  grouud^; 
but  it  cumiot  be  denied  that  this  consen-ntive  surgery  may  be  prsc- 
tiäcd  at  the  cost  of  life,  aud  that  we  cannot  with  iuipuuity  vary  too 
much  from  the  principles  of  the  older  sui^ous,  who  generally  pre- 
ferred amputation  in  these  doubtful  cases.  Besides  mode  of  origin 
of  the  injury,  and  the  amount  of  accompanying  contusion,  the  impoc^ 
tanoo  in  any  given  case  depends  on  whether  we  have  to  deal  with 
deep  wounds,  with  fractured  bone«  ^y^^g  f^  down  among  the  muscles, 
or  with  bones  lying  near  the  skin,  as  the  danger  of  suppuratioa  de- 
pends grtaitly  on  the  depth  and  extent  of  the  lx)ne-injury.  Tiius,  an 
oiKJii  fracture  at  the  atitt;rior  piu^  of  the  leg  is  of  utoro  favorable 
prognosis  than  a  similar  injury  of  the  arm  or  forearm.  0|)ea  fractures 
of  the  thigh  are  the  most  unfavorable ;  indeed,  some  surgeons  always 
amputate  for  such  injuries.  Large  ner\'e-tntnks  are  rarely  torn  in 
fhintures,  and,  when  they  are,  it  does  not  seem  to  have  nmch  effect  on 
the  cure;  and  experiments  on  animals,  as  well  as  observations  on 
man,  show  that  bones  may  imite  normally  in  paralyzed  limbs.  Injury 
of  large  venous  tnmks,  as  of  the  femoral  vein,  causes  luemorrhnge, 
which  may  be  readily  checked  by  a  comprcssing-bauduge,  it  is  true, 
but  may  prove  daugerous  when  the  blood  eflused  between  the  muscles 
and  under  the  skiu  begins  to  duoompose.  Rupture  uf  llie  arterial 
truuk  of  a  limb  occasionally  leads  at  once  to  considerable  artcri&l 
hieraorrhages ;  but  this  is  not  s  necessary  sequence ;  for,  tLS  previously 
shown,  a  thrombus  quickly  forms  in  the  crushed  artery,  so  that  we  do 
not  always  have  extünsive  hiemorrhage.  But,  if,  from  the  nature  of 
tlie  bjeraorrliage,  we  recognize  the  rupture  of  an  artery,  acconling  to 
principles  already  laid  down,  we  should  cither  attempt  to  ligate  the 
artery  at  the  wound,  or  else  at  the  point  of  election.  Rupture  of  the 
femoral  artery  with  fracture  of  tbe  femur  is  found  by  exi»erienco  to 
be  followed  by  gangrene,  and  is  an  imperative  indication  for  ampu- 
tation ;  in  a  corresponding  injury  of  the  arm,  recovery  may  result 
or  gangrene  may  follow.  In  fractures  of  the  forearm  or  leg,  even  if 
one  or  both  arteries  be  ruptured,  recovery  may  take  place.    Lastly, 
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^  -c,»>w  questiuu  as  to  whrlher  we  shall  try  for  union,  or  procetit]  to 
^ptputatiun,  we  umsi  fy.mhidcr  bow  useful  the  limb  am  Ijc  U  uitioa 
I  y^i;gult^  ii^'"^  1*11  uiifuvomble  cbauccs  buve  becu  overcome.  lu  conipli- 
L^.tc<l  fractures  of  the  foot  and  lower  pari  of  the  le^  this  question 
P^^y  be  partieulorlj  iinportJint,  and  it  has  frequently  been  ncceasary 
F  to  »jnputate  a  foot  because  of  the  change  of  form  and  position  result- 
I  ing  after  union  of  an  open,  comtninuted  fracture,  which  rendered  it 
oseleai  for  walking.  The  same  thing  is  to  be  considered  when,  in  a 
oMe  of  moderately  extensive  gangrene  of  the  foot,  we  wish  to  decide 
if  it  shoultl  be  anipututcd  or  not.  The  dead  portion  of  the  foot  may 
1«  detadicd  in  fiiiL-b  an  Inconvenient  eliapc  that  ihe  rematning  stump 
is  oeiilier  uscfid  for  ivatking  nor  for  the  adaptation  of  an  artificial 
I  timh.  Id  such  cafes  we  should  amputate,  for  ail  our  methods  of  am- 
^^hrt&ling  are  designed  fur  the  future  application  of  artificial  limbs. 
^^m  Since  the  nature  of  the  »ubJL'ct  has  led  us  direclly  to  the  ludica- 
^^pCHis  for  aniputallou  in  injuries,  I  shall  at  once  proceed  to  the  sub* 
^ject  of  «eccntänn/  amputation«.  In  the  question  as  to  whether  a 
comj'Uicated  fmcture  should  bo  amputated  or  not,  you  might  readily 
ftati&fjr  yourself  with  the  idea  that  it  might  be  done  at  any  future 
L^nne  if  tlie  fears  of  an  unfavorable  course  should  be  rejilbied.  On  thia 
^^piint  attentive  ubservatiuu  shows  thai  there  are  two  periods  fortliis 
■coondary  amputation.  The  first  danger  threatens  the  patient  from 
an  acute  decomposition  about  tlte  wound  and  the  consequent  putrid 
intoxication  of  the  blood.  The  question  as  to  this  danger  is  settled 
during  the  fintt  ft)iir  days;  if  it  arises,  and  you  then  ainputate  (this 
must  be  done  fiu-  above  the  point  of  putrefaction),  it  is  just  at  the  most 
auiJivorablD  period  for  the  operation,  for  you  wUI  very  rarely  succeed 
iu  saving  your  patient.  Somewhat  more  fuvoruble,  but  still  uufavoi^ 
able  as  compared  with  primary  amputations  (those  made  witbiu  the 
fir«t  fortv-eif^ht  hours),  are  the  results  of  amputations  mado  from  the 
eightJi  tu  the  fourteenth  day;  they  are  particularly  unfavorable  if  the 
symptoms  of  aeute  purulent  infection,  pytemia,  are  distinctly  present, 
K  Uie  patient  has  surWvcd  two  or  three  weeks,  and  profuse  exhaust- 
ing suppuration  or  other  local  indication  for  amputation  arise,  the 
ivsult«  ore  again  relatively  favorable,  ^^^len  some  surgeons  have 
H»erted  that  secondary  amputations  give  better  results  tliau  primary, 
tbey  have  almost  exclusively  considered  these  later  secondary  ampu« 
tations.  But,  if  we  bear  in  mind  how  many  patients  with  open  frac^ 
lares  die  during  the  first  three  weeks,  that  is,  how  few  of  them  live  till 
Ibe  hvorabte  time  for  secondjin*  amputations,  it  seems  to  mc  we  can 
tiAvc  no  doubt  about  the  deeided  advantages  of  priniar^'  amputations, 
[-'pto  Ihe  pre:>eat  time  I  have  mrely  found  indications  for  lute  scooud* 
*r>'  auputattODS. 
13 
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An  open  fracture  may  unite  in  vnriouB  ways.  TLe  skin-wound,  aa 
trcU  as  tlic  deeper  parts,  occasionully  heals  by  tirst  intention;  ibis  is  the 
most  favorable  ciise,  TJnder  modem  trcatiitent  tbi»  occurs  more  Trc- 
quently  than  formerly,  although,  from  the  nature  of  the  case,  the  re- 
quirements for  this  result  are  not  often  present.  Far  more  frequently 
(and  this  ia  also  fnvoTiible)  the  wound  only  suppurates  superficially, 
and  not  between  and  around  the  ends  of  the  boiu%  but  union  of  the 
bone  takes  place  aa  in  simple  Bulieutancous  fracture.  The  caaca  where 
the  wound  only  alTccta  the  skin,  and  does  not  communicate  with  the 
fmcture,  &hould  nut  be  counted  among  complicated  £hiL-tun.&;but  the 
tiniits  are  dÜIicult  to  tiiicc. 

Tiio  process  of  cure  must  of  course  diGer  greatly  from  the  above, 
if  tlie  skin-wound  be  liirge,  ttie  soft  parts  greatly  contus«!,  ao  that 
fnigineiiiR  «re  ileMched  from  them;  if  the  suppuration  exteiuls  deep 
between  tiic  mu»cli-a  and  around  the  bone,  and  even  into  its  medullary 
cavity;  if  the  frogmenta  are  batlied  in  pua;  if  half-loose  pieces  of 
bone  lie  aliout,  and  longitudinal  fissures  extend  into  the  bone  The 
activity  of  the  üoft  |>artü  will  remain  e»seuiiully  the  same  as  in  subcu- 
taneous fiactui-es,  except  tlmt  in  this  cusc  tlie  iiinuinmatory  new  forma- 
ÜOO  dowi  not  directly  become  callus,  but,  after  detachment  of  the 
crushed,  necrosed  shreds  of  tissue,  granulations  and  pus  are  formed, 
the  former  of  whirh  aro  tnmsformed  to  ossifying  paUu«.  The  form  of 
the  callus  irill  not  be  mucJi  changed,  except  that,  where  the  open 
suppurating  wound  exists  for  a  long  time,  there  will  be  a  gap  in  tlie 
callus-Hug  till  it  iü  closed  by  the  after-growth  of  deep  ossifying  granu- 
lations. Hence  tlie  process  will  tenuiuate  far  more  slowly  than  in 
subcutaneous  fracture,  just  as  healing  by  supinirutiou  takes  lunger 
than  healing  by  first  intention. 

Now,  wlial  bjccomes  of  tlie  ends  of  the  fragments  which,  partly  or 
entirely  denuded  of  periosteum,  lie  in  the  woiuid?  What  becomes 
of  pieces  detached  from  the  bone,  and  only  loosely  attached  to  the  «ofl 
parts?  As  in  tJie  soft  parts,  so  here  one  of  two  things  may  happen, 
according  as  the  ends  of  tlie  Ixine  are  living  ordeiul.  in  the  first  and 
most  frequent  case, granulations  grow  directly  from  tJie  surface  of  the 
bone.  In  the  latter,  as  iu  the  soft  |>arta,  plastic  actinty  in  the  bone 
Occurs  on  the  borders  of  the  living;  interstitial  granulations  and  pus 
form  ;  the  bono  mulls  away  ;  the  dead  end  of  the  bone,  the  *cy»«(r(«M, 
falls  off.  nie  extent  lo  which  tliis  process  of  detachment  goe«  natu- 
rally depends  on  the  extent  tu  which  the  liono  is  dead,  or,  expressed 
more  physiologically,  on  the  extent  to  which  the  circulation  has  oesaed 
from  stoppage  of  the  vessels.  This  extent  may  varj'  greatly  :  it  may 
possibly  pxtond  only  to  the  superficial  layer  of  the  injured  bone :  and, 
lince  the  whole  process  is  called  necrosis^  tliis  superficial  detachment 
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^  ^    -^iltie  of  boDc  is  termed  ttecrojtia  raperßcitUi»^  wlitlc  that  of  the 

wUol^^  fracture»!  end  of  the  bone  oiny  be  called  necroHU  totalis  ;  bui 

^  1  Sitter  t«rm  is  more  usual  for  indicating  that  tiio  cnUro  diaphysis 

oEft  loi>Ä  bone,  or  at  leaat  the  greater  part  of  it,  is  detached,  and  the 

gnpo^iie  of  thia  it  neeroti*  pctriitüU.    The  opposite  of  the  abore- 

nteo-ftjcoed  necrosis-  supcrfic^iaUfi,  which  \&  also  termed  ex/oli<ilio/t,  is 

prap^Mij  necroäig  centralis,  that  is,  detachment  of  an  inner  j)urtiou  of 

buoc^-*      Necrosis  superficiuli»  and  necrosis  of  the  broken  cttds   and 

BQirtl _>" -detached  fr.iyiueiit.s  of  the  buiie  are  ao  often  oonibined  »vJth  suj> 

piira.t-iii^  fracLuresi,  uf  which  we  huve  to  treat  here,  that  we  must  treat 

üf  llxum  in  this  pUec     U  will  at  first  seem  stnuigc  to  ynu  that  vasci> 

ggrmnulations  should  spring  from  the  bard,  smooth  cortical  substance 

%  Xong  hone.     From  what  has  already  been  said,  it  will  seem  pos- 

at,  under  tlie  influenee  ofthLs  plastic  process,  the  hard  a^seous 

should  be  so  dissolved  that  there  may  he  a  spontaneous  solu- 

tka  of  ooDtinuity  between  the  dead  and  healthy  bone.    We  shall  now 

Mudy  more  exactly  tfaese  processes  of  fonoatiun  of  granulations  and 

of  auppuniliu»  in  bone. 

Vou  will  rcmcniber,  from  the  full  dcacriptioa  of  trBumatio  suppu- 
ntiiMi  of  the  soft  parts,  that  in  truuumlio  iiiflamniation  the  process 
obiaflj  dcpen-ls  on  free  suppurntion  and  extensive  formation  of  new 
remiols,  aa  well  as  ou  direct  oelMuHUration  from  the  blood,  while  the 
intcrecllular  substance  assumes  a  gelatinous  or  fluid  consistence. 
Both  of  these  processes  can  only  take  place  to  a  slight  cxtont  in  bone, 
especially  in  the  finn  cortical  substant-u  of  a  lung  bone,  because  the 
Smi  OMBOUs  substance  prevents  much  dilatation  of  the  capillariea 
wUiob  ire  enclosed  in  the  H.iversian  canals.  I  may  at  once  cull  your 
BttntJoo  to  the  fact  that,  from  this  slight  distensibiUty  of  the  vessels 
in  the  osseous  canals,  portions  of  bone  may  more  readily  die  thun 
nremld  be  tlie  case  with  the  soft  paKs,  because,  in  case  of  coagulation 
of  Uood,  oven  in  the  smaller  vessels,  the  nutrition  oiin  be  only  impcr^ 
CbcsIIj  kept  up  by  cnlltttcral  circulation.  Moreover,  the  otiiinective 
ttasQs  and  the  vessels  in  ilic  Ha%-or9ian  canals  may  be  entirely  d»- 
»trornd  by  suppuration,  so  that  necrosis  nt  the  eiids  of  the  fragments 
**'illbe  ineritable.  Should  a  vascular  grnnulation-tissue  develop  on 
t-Ho  rorfui^  of  the  bone  or  in  its  oonipnct  substance,  this  can  only  occur 
■»  previously  described,  after  the  cwkcous  substance  (lime-salts  as  well 
»a  n^ric  matter)  has  disappeared  at  the  point  where  the  new  tissue 
**  to  appear;  hcuce  there  must  be  solution  and  atmphv  of  the  bonc> 
*•■»»,  just  as  th'.-re  arc  of  the  suft  pai-ta  under  similar  circumstances 
(»c«  Fig.  39).  The  %vholo  diiTcroucc  appears  chicily  in  the  dinercnce 
'*'"  timf,  for  the  development  of  granuhitinns  on  and  in  the  l>onc  takes 
■»udi  lunger  than  in  the  soft  parts.    1  liave  already  stated  that  the 
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samn  prooe&a  roquirea  iiiiicli  longer  in  the  tendoas  aod  fasoüe,  wbiuh 
huve  few  vessels,  Uma  in  tlie  comiective  tissue,  miisclefl,  aud  skin  ;  in 
Uie  bone  it  require:)  urcti  niun:  time  tliao  iu  tbc  tcuduus.  Tbc  cou- 
»Litutioiial  power  vi  tbe  individua],  aud  tbo  oonsequent  so-callod 
iritalitj  of  Üie  Uäsucs,  are  also  to  be  takoa  into  ooasideratioa. 


LECTURE   XVI. 


n«voliipT.icDt  or  Oti>cou»  Gninuliitictni.— HiMolo^.— Detachutent  of  the  ScqiMstraia.—  j 
IlUtol^mr- — OnMous  Nvw  FonaktioD  uvund  tli«  DoCncbod  8«<iae«tnuii. — CaUiu  ia 
Buppuniting  Frai-turo4.~8apf>unitivo  PorlottltU  uwl  0*tftom7>.-lUU. — Uciivral  Con- 
diliun.— FoviT.— Trtiitmetii ;  Funeütrated,  CIomO,  Split  Dnifititr). — Antlphlogüti'! 
K^modica. — Imiccnioa.— Buk«  about  Botio-Rflliiton.— Aitei^TreatmecL 

When  a  denudeil  ixtrtion  of  bone  bejrin»  to  liirow  out  gnuiulu- 
lions  on  its  surface  (which  in  coniplicutod  fractures  wc  can  only  see 
when  the  ends  of  the  fraj^ments  are  exposed  by  a  large  skio-wound, 
on  tbe  interior  surfaoc  of  the  leg^  for  instance),  wc  reooj^izc  this  with 
the  naked  eye  by  the  following' (ihanpes :  For  the  first  pipht  or  it*n 
flays  after  beinfi;  denuded  of  periosteum,  the  bone  mostly  preser\-es  its 
pure  yellowish  roliir,  wliicli,  even  during-  the  la*t  day  of  the  above 
|K'no<l,  elmngrti  toward  bng^lit  ruse-color.  If  we  then  examine  tlie 
Burfiice  of  the  bone  with  a  lens,  we  may  notice  numlK'rs  of  very  fine 
led  poiiii.'»  and  stri.f,  which  a  few  days  later  I»ecome  visible  to  the 
naked  rye  also  j  thes9  rapidly  increase  in  size,  j^row  in  Icn^h  and 
breadth,  till  they  unit«  and  then  present  a  perfect  pmnulatinjy  surface 
which  pa.*«*!.'»  immediately  into  the  gjanulations  of  the  surrouodinc 
soft  [>arf.4,  iind  ^idwpqnently  partirijiates  in  the  cicatrization,  so  that 
such  a  cicatrix  adheres  finnly  to  the  bone. 

If  we  follnw  this  process  in  its  finer  falstolngical  details,  which 
must  be  chiefly  done  cxperinioutaUy,  by  aid  of  injected  bones  do 
prived  of  iheir  ürttL',  we  have  tbc  followinjr  result :  Jf  the  cirouhition 
ill  the  bone  is  inuintained  near  to  the  surface,  there  is  a  rich  infdtra- 
tion  of  cells  into  the  connective  tissue  accompanying  the  vessel«  in 
the  Haversiiin  <»tiial»;  this  ti.uue  growi«,  with  the  vascuhir  loops  de- 
relupinjf  towani  tlie  surface,  out  of  the  bone  at  the  iioints  where  the 
HaverüiaD  canal»  apea  externally.  The  development  of  this  young 
KTsnulatiuD-mass  laterally  results  at  tlie  expense  of  reaI>9orlx'd  bone; 
If  we  niuoi'mte  one  uf  these  bones  m  itb  superficial  graiiulntioits,  its 
surface  wit)  iipi>eitr  flawed  aod  ron^h ;  in  the  living  bone,  gmnulation 
tissue  tills  Uie  nuuiertius  smiill  boles,  which  all  communicate  with  tiie 
3averBiati  oanals.     The  surface  of  the  bone  does  not,  however,  rem 
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En  this  fiUte,  but,  wlitlc  the  osseous  granulations  on  tlm  surface  con- 
iksnao  to  conuccüve  tissue  and  cicatrize,  in  tbe  dccficr  ports  ihey 
lOftsifj  quite  rapidly,  so  tlist  at  the  termination  of  the  process  of  bc:il- 
ihig  ibe  surface  of  tlie  injured  bone  does  not  show  a  deficiency,  but 
appears  denser  from  deposit  of  new  bone.  Vou  see  that  here  too  the 
circumstances  arc  exactly  thu  same  as  in  subcutaneous  development  u( 
cbo  inßaniinatory  neo[ilasia.  U  you  look  at  Fig.  40,  und  suppose  itie 
periosteum  removed  from  the  surface  of  the  bone,  the  new  foniuiliun 
(in  this  case  us  granulations)  will  grow  fungous-like  out  of  the  Haver- 
sian canals. 

You  wiö  understand  lliia  better  if  wo  now  follow  more  carefully 
the  process  of  detachment  of  necrosed  portions  of  bone.  Let  us  re- 
turn to  what  vre  see  with  the  naked  eye,  and  let  us  suppose  we  hare 
before  us  a  portion  of  the  purletul  l)Oitc  denuded  of  soft  parts ;  then, 
I  if  no  graiiulfltions,  as  above  des4>ril>ed,  ^irow  from  the  bone,  we  shi^ 
liavo  tbe  foilowinjf  symptoms :  While  the  surrounding  soft  parts  and 
the  portion  of  bone  still  covered  with  periosteum  have  already  pro- 
duced numerous  gmnulations  and  secrete  pus,  tbe  dead  [lortiün  of 
bone  remains  pure  wliite  or  becomes  gray  or  even  blarkish.  It  re- 
iniiins  Rome  week«,  sometimes  two  months  or  more;  most  proUferaMt 
granulations  grow  around  it ;  cicatrization  has  already  begun  in  tBe 
periphery  of  tlie  wound,  and  we  cannot  decide  how  tlio  case  will  ter 
annate,  for  in  the  sixth  week  the  surface  of  the  bone  may  look  just  as 
it  did  tlie  day  after  iujury.     Some  day  we  feel  the  bone  and  find  it 


I  «f  •  witnOrkil  plH«  at  a  lUt  hoaa  (m  of  ono  of  tb»  auU  ban«)  irUeh  b«  ^Mn  «>■ 
■  Mwt  bf  ■■  InhifT  •■"I  bMWBe  BMtvHd.  MtCfDib  MiperSdalbi :  it,  Uw  nvnulBUim  arWoff  ft«n 
11m  Brine  pnnlon  af  lb»  toM  ■BdemdiM  tbe  dnri  pnrtlm,  tfce  «»qnMtnini  (ahidod  vnrtkmllv) ; 
4^  Um  towr  tU«  ut  tb>>  MqaHimn  bu  hrcn  ennfMnvbtv  mttat  «way  bf  Um  KTumlatloiiK,  whUi 
baw  p«rlbimiKl  li  m  variona  poloO.    IilncnuB,  luinnl  da». 
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movable ;  after  a  few  attempts  one  blade  of  tbe  forceps  ronj  be  Intro 
diice<l  under  it  aiid  wu  lift  oS  a  tbm  plute  of  bone,  under  M-hich  we 
tind  luxuriant  grunulutiuus ;  the  under  aurfuce  uf  tliis  plate  is  very 
rou^h,  Ü»  if  cuteu  away.  Is'ow  ticuUng  goes  on  mpidlj.  It  is  often 
king  before  the  cicatrix  becomes  periD&nent  and  solid  enough  to  re* 
Bist  ull  injuries,  such  as  pressure  and  friction,  but  healing  often  trrnii- 
iiales  favorably.  Tliia  is  tbu  process  that  we  term  necrosis  aupcj^- 
ciaiU  or  exfoliation  of  bone.  We  are  olrcady  acquainted  with  this 
process  in  the  soft  parts;  during  the  first  week  brgc  shreds  of  tissue 
fall  from  the  contused  wound,  since  on  the  border  of  Ibe  hoallhy  lia- 
sue  there  is  an  interstittid  devflopment  of  granulation,  by  which  the 
tis.^ue  is  detached ;  tlie  process  is  the  same  here.  In  a  bi>ne  deprired 
of  ita  lime  we  moy  readily  examine  these  processes  anatomically.  Th? 
inflainmatory  neoplasia,  or  gmniilutioii  tissue,  develo[>s  on  the  nia;^ 
gin  of  the  baillhy  bone  in  the  ilaversian  oanals.  'Hie  accomimt tying 
figure  (Fig.  56)  may  represent  to  you  the  details  of  this  process. 

If  you  have  fully  understood  what  has  boon  said,  it  only  requires 
a  slight  stretch  of  imagination  to  see  how  tbesiime  process  of  detaeb- 
mcot  of  a  fragment  miiy  extend  through  the  entire  thickneaa  of  bone; 
that  is,  how  (atifl  here  we  come  buck  to  complicated  fractures)  a  vari- 
able length  of  tlie  fnurturcd  end  of  u  bone  may  be  entirely  detached, 
when  it  is  incapable  of  Unng, 
When  the  bone  iu  qucstiou  is 
thick,  this  process  requires  sev* 
eral  months;  but  at  htst  we 
may  find  even  large  pieoe-s  of 
bone  movable  in  tho  wound,  and 
remove  tiiem  as  we  would  a  »u- 
perlicial  bony  plat*. 

As  regards  splinters  entirely 
diiUu^bed  fmm  the  bone,  and  only 
attached  to  the  soft  parts,  their 
future  fate,  as  regards  living  or 
not,  depends  on  how  far  their 
eircutatioA  is  preser\*ed.  If  they 
are  not  capable  of  living,  they 
at  last  become  entirely  detach- 
ed by  suppuration  of  the  sofl 
parts  attacheil  to  them,  and  of- 
ten, ae  foreign  bodies,  keep  up  DlHcramur^eTnchintnl  orftiMenwadpanlonnf 
...  ,  ■  c   .1.  t)uiie.    Mivnlfli-d  DU).    9,  tKCmvol  p>inl<m  ft 

jrntation  and  suppuration  oi  too     boit«:  (.Uvuik  bono:  c.  n«wron>iiiUD  m  ui« 

,        ..  .1  •  )         e       UjivorTliui  can*!*,   br  nlUcti  Uiv  bone  U  tte 

wound.     If  they  are  capable  of     ucbad.  cimipM«  riff.  as. 
Unng,    they    pnxluce    granula- 
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cm  thfl  free  surface ;  these  subsefiuently  oHsily  and  unite  With  the 
^Otber  callus,  forming  aruutid  the  frncttired  ends. 

To  represent  llu;  relutiüu  of  tlie  formation  of  olIIus  to  lliia  proccw 
of  detachment  of  the  necroeed  cads  of  the  fractured  bouc,  I  present 
the  following  figure  (Kig.  5Ö). 

Tb«3  frsgnicntft  of  the  broken  bono  ttre  not  arcuratcly  ndjusted, 

rWt    displaced   somewhat  laterally;  the  ends  of  the  fragments  hav« 

bath  become  necrosed,  and  nearly  detaclied  by  interstitial  proliferation 

of  granulations  on  the  borders  of  tlic  living  bnnc.     The  whole  wound 

ii  lined  with  granulations,  wliich  secrete  pus  lUiit  cscajK»  at  dL     In 

both  fitttgtnents,  an  inner  callus  (bb)  has  formed,  whioli,  however,  from 

tttppunttioD  of  the  fractured  aurfHcea,  has  not  yet  been  soldered  to* 

getikCT.     The  outer  callus  (cc)  is  irregular,  and  interrupted  at  (/,  bo 

cause  the  ^us  escapes  here  from  the  first.     When  the  granulations 

grow  BO  strongly  as  to  üU  the  entire  cavity,  and  subsequenlly  ossify, 

hcaiing  ts  completed,  and  the  final  result  is  just  the  same  as  in  the 

bealing^  of  subcutaneous  fractures.     For  this  to  take  place  the  necrosed 

portions  of  b<.ine  miist  be  removed,  for  experienoe  shows  they  cannot 

zitttl  up  in  the  osseous  cicatrix.    This  eUiuination  of  the  sequeslmteil 
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•nm^TVin  t>r  fnirtnrfl  of  ft  loni;  bone  irtth 
eiirmiil  wuiini),  toiufltutttiul  f«>cilati. 
yniaraiali«.  «<.  booo; ////,  loftpflrU 
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firof^ents  takes  plaoe  either  by  reabsorption  or  by  artificial  remora] 
outwardly;  the  former  is  the  more  frequent  in  small,  Uie  hitter  in 
lai^  scquesira ;  but  union  nill  not  ro'sult  as  long  as  the  sequestrum 
remains  lK.'tweeu  the  granulations  of  tlie  fragments.  Since  the  open* 
ing  at  ä  may  be  much  coDtracU.il  by  the  de\'elopment  of  external 
catluB^  the  operative  removal  of  the  necrosed  enils  is  often  very  diflS- 
rult.  AVe  find,  by  examination  'with  the  probe,  whether  such  seques- 
tra in  the  deeper  parts  really  existed,  and  if  they  are  detached.  II 
you  suppose  the  sequestrum,  a  a  {Pig.  56),  removed  from  the  wound, 
there  is  no  obstacle  to  the  filling  of  the  wound  with  granulations  and 
to  their  subsequent  ossification.  Such  sequestra  in  complicated  &so- 
turea  are  frequently  the  cause,  not  only  of  new  exacerbations  of  the 
acute  suppurative  inBammation,  but  also  of  subacute  and  chronic  pvii- 
ostitis,  with  protracted  firm  cedema  of  the  extremity  and  aimoying 
crzcmatous  eruptions  on  the  skin,  ns  well  tut  of  lon^^-conlinucd  bone 
fistulx  and  ulocratioDS  of  the  ends  of  the  fragment.  The  action  of 
this  sequestrum  combines  the  double  effect  of  a  foreign  bo<Iy  and 
that  of  local  or  general  purulent  infection. 

We  may  speak  here  of  conditions  ns  they  exist  in  the  Itone  after 
amputation.  Imagine  Fig,  56  divided  transveraely  at  the  point  of 
fracture  and  tlic  lower  half  removed,  then  the  conditluu  will  be  just 
the  same  as  after  uniputation,  Gmnulalions  either  grow  directly 
from  the  ivounJed  surface,  or  a  porticin  (the  sawed  surface)  is  necrosed 
to  a  greater  or  leas  extent  (Fig.  57),  Let  this  be  as  it  may.  Id  the 
medulLin*  cavity,  as  well  as  on  the  outside  of  the  bone,  a  neoplaaa 
(a  liulf  ciatlus)  is  formed;  tliis  subsequently  ossifies;  if  you  examinean 
uwputatiou  stump  sevcrul  months  old,  you  will  find  the  medullary 
space  in  the  stump  of  the  bone  closed  by  osseous  deposits,  as  well  aa 
extema]  thickcuiagof  the  bone.  "We  may  here  remark  that  the  name 
callus  is  used  almost  cxclusivuly  fur  the  bouy  new  funnation  in  trao- 
turcs,  while  the  young  bony  fortualions  on  the  outside  occurring  ia 
various  ways  are  called  "osteophytes"  (from  (JjTt'or,  bone,  and  ^vftOj 
tumor) ;  callus  and  osteophytes  are  not  then  very  difierent,  but  both 
are  designations  fur  ^'oung  o&scous  formations. 


In  considering  the  process  of  suppuration,  we  hure  left  out  of  con- 
sidcnition  two  of  the  constituents  of  bone,  namely,  tlie  peno»ti.>um  and 
medulla.  lu  observing  the  development  of  callus,  we  saw  tliat  tbs] 
periosteum  also  had  something  to  do  with  the  formation  of  new  bone. 
liut,  if^  in  o|jen  suppurating  fractures,  the  suppurative  inflammation 
•prcads  greatly' as  a  result  of  ojct^nsivc  contusion,  a  large  amount  of 
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periosteum  mjy  necrose  or  suppurate,  and  in  such  cases  we  find 
wiiJe-spreaJ  »uppurattoe  periostitis  y  the  greater  part  of  a  long  bone, 
utho  tibia,  may  be  bathed  iu  pus.  Tlit;  bone  llius  lusiuf;  ■!-»  totinuc- 
Ucm  with  lite  »oft  parts,  its  supply  of  blood  is  witlidrawD,  und  fruu 
tliiscaiuc  there  may  l»e  extensive  necrosis  uf  the  bone  as  a  result  of 
suppurative  periüstiiis.  llut  these  loeal  dangers  are  slight  in  com* 
porisoo  to  the  dangers  to  the  orgaaisui  at  lar;;e  from  llicsc  deep  su[> 
purfttions;  we  shnll  hereafter  treat  fully  of  these. 

In  the  »aniy  way  the  medidia  either  of  a  long  or  spongy  bone  may 
participate  in  the  suppuration.  From  what  Itas  aln^sdy  \ieen  said,  you 
know  that,  in  the  course  of  the  normal  union  of  fracture,  new  bone- 
tissue  funns  iu  the  medullury  cavity,  and  closes  it  for  some  time.  In 
open,  suppurating  fractures  there  is  also  occasionally  suppuration  of 
tlie  mcdulta.  that  may  extend  more  or  less.  Such  a  su[)puralive  os- 
'Icomyrlilis  is  quite  as  dangerous,  both  for  the  Ufc  of  the  bone  nnd  foi 
Ibe  entire  organism,  as  suppurative  periostitis.  From  various  causes, 
too,  it  may  asssumo  a  putrid  character;  the  larger  veins  of  the  bone, 
that  come  &om  tlie  medulla,  may  participate  in  the  suppuration,  and 
this  disease  is  the  more  destmctive  because  of  its  deep  situation ;  it  is 
often  tirst  recognised  at  the  .'iuti)]jsy.  Purulent  osteomyelitis  alone 
may  also  lead  to  partial  and  even  to  total  necruHisof  a  buue,  the  more 
§o  when  conibiiicd  with  suppurative  periostitis. 

AiUiough  it  H-ns  necessiiry  to  make  you  acquainted  with  all  the 
■libove  local  ciimplications  of  open  fmcture-i,  I  may  wiy  for  your  relief 
Ihat  they  rarely  occur  so  extensively  as  above  described ;  neither  total 
necrosis  of  both  ends  of  tlic  fracture,  nor  extensive  purulent  period 
tili«  and  osteomyelitis  ore  frequeut  results  of  these  fractures ;  but,  for- 
tunately, lumling  of  the  deeper  {»arts  often  takes  platte  very  simply, 
suppumtiuu  only  continues  externally. 

Fracture  does  not  alw.iys  result  from  the  action  of  a  Rtrong  di- 
rect force  on  a  bone  ;  the  injury  mny  vary  from  eoutusion  of  the 
periosteum  l<)  crushing  of  the  bune.  There  may  have  been  merely 
oompretiaiun  of  the  periustcura,  or  the  force  may  have  bent  the 

10,  which  i^praug  back  to  its  normal  shape  without  breaking ;  but 

the  same  time  the  medulln  may  have  been  greatly  crumbed.     In 

le  spongy  substance  there  may  be  »light  breaks  or  benils,  which 

nercT  entirely  dissipated,  even  ihough  the  cortical  substance 

not  jwrccptibly  changed  Its  form.  All  these  injuries  of  Iranes 
resulting  from  strong  compression  areelai^ed  as  contusions  of  bone. 
Concnssion  of  Itone  may  result  from  either  dirtct  or  indirect  force, 
and  be  marked  >»y  ruptures  of  the  medulla  and  bieraonhages. 
After  these  injuries,  pains  and  disturbance  of  function  are  greater 
than  after  injuries  of  the  soft  ports ;  a  certain  diagnosis  ol  ' 
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gradf^  in  often  tRipossiblti  at  first.  Occasionally  concussions  of  bone 
with  contUHiun  (as  in  full»  on  the  great  trochanter)  result  in  long- 
continued  oätitis,  wiiich  it>  not  uftcn  accompanied  by  tnuppuration, 
but  by  formaliou  of  o^tcopbytes,  tK-ltrost»,  and  protnictL-d  impair- 
ment of  function,  which  in  old  persona  may  prove  permanent 

Whether  a  traumatie  inflammation  leading  lo  suppuration  shall 
i'Xtcnd  bi>yond  the  iKirderonf  the  y-ritation  (of  the  injury)  dependi«, 
as  in  simple  cuntuKed  wounds,  on  the  «rade  of  the  local  infection  by 
mortifyiny;  tissue  in  the  wound,  and  later  on  all  the  eircumstanrea 
that  we  have  learnod  us  diret-l  or  imlirect  cauacB  of  Bpcondary  in- 
llammation  of  wounds. 

[The  injury  to  tbo  soft  parts  nt  the  time  of  the  fracture  has  a 
great  effect  on  the  cnre  ;  for  exjierienco  shows  that  extensive  inju- 
ries to  Ixmes,  as  in  gunshot  injurit'fi,  are  very  dnngcron«,  not  «o 
much  on  aci-tMint  of  the  fraetures  as  from  coincident  tearing  and 
crushing  of  the  parts  around  tlie  bone.  On  the  other  hand,  in  os- 
teotomictt  of  tht*  long  bones  you  niay  separate  a  piece  by  the  chisel 
and  injure  the  medulla  so  that  f.-it-drnpa  will  stream  out  with  the 
blood,  and  neverthele«is  the  wounded  bone  may  heal  without  forma* 
tion  of  a  drop  of  pus,  if  the  8oft  parts  have  not  been  injured  or  the 
wound  been  infected.  This  would  »how  that  fur  the  bone,  a«  well 
as  the  soft  part.i,  it  is  not  so  tnucb  the  injury  as  the  complications 
that  cause  indammatioii  aud  suppurntion,  lione  really  offers  the 
roost  favorable  conditions  for  healing  by  gmnulalion  without  reac- 
tion. Tt  is  not  »•trani;e  that  inflammation  and  suppuntion  occur  in 
many  cases  of  complicated  fnicture  not  treated  ariiiwplically  :  they 
may  be  rendered  unclean  by  foreign  bodies  at  the  time  of  injury  ; 
moreover^  the  soft  purts  arc  bruised,  and  between  the  ends  of  the 
bone  and  all  around  lie  blood  and  tiHsue-fluid«,  whiirh  are  mixed 
with  air  at  the  time  of  injury  and  by  movements  of  the  part«,  thus 
receiving  more  ferments.  If  we  täte  the  most  favorable  c:ise8, 
where  the  soft  part«  and  bono  are  capable  of  living  and  inusl  not 
necessarily  mortify,  dcconi])osition  of  the  extravasalious  can  hardly 
be  prevented  ;  fluid  containing  cocci  eoileels  in  the  wound  and 
smells  bad,  even  the  day  after  the  injury.  The  more  difficult  the 
cseajte  of  the  seorelioiis  through  the  woimd  in  the  soft  parts,  the 
more  the  tissue  is  crusbcl  and  the  circulation  rlisturlH'd.  the  more 
quickly  will  dctoinposition  extend  to  the  whole  wound  ;  the  decom- 
posing matter  will  Ih*  »Iwitrhed  and  induce  general  septic  infection, 
and  wherever  U  infiltrates  the  tissues  an  intense  inflammation  arises, 
first  in  the  soft  partJ«,  but  snbsetpientiv  in  the  meduHa  and  jierios- 
teum.  If  the  escape  of  seertflion  bo  impeded,  as  when  thick  layers 
of  muscles  cover  the  bone,  and  the  wouuda  of  the  dÜTercnt  layers 
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do  not  exactly  corru»pontl,  tbo  decomposing  secretion  may  be  so 
com|iresscd  bc(w<.>«n  the  ends  of  the  fractured  bone  ha  to  be  aotu- 
ally  presded  into  the  medulla^  and  induce  progresaivo  oüteomyolitis. 
'(lias  we  «ee  how  important  are  the  itijuries  to  the  soft  parts  in 
oomplteated  frarturea,  and  how  niut-h  Kultsequent  Symptoms  di-peud 
on  the  repair  of  the  surrounding  tissiU'H ;  and  that  the  amount  of 
injury  done  !<•  them  greatly  atTt^cl«  the  prognoHia.  The  prognosis 
also  depends  greatly  on  bow  soon  after  the  injury  the  case  eomes 
under  treatment ;  in  Ihu  one  case  the  aim  of  treatment  would  1»  to 
aroid  infection,  in  another  to  arrest  or  modify  a  process  of  deoom- 
position  already  begun.  In  this  respect  complicated  fracture»  are 
like  contused  wounds,  but  the  conditions  are  more  unfavorable  ; 
the  more  the  complicattun  approximates  an  incised  wound  the  better 
the  prognosis. 

"VVhero  the  force  applied  ha.-«  been  very  great,  death  may  result 
in  a  few  hour^  from  shock  or  from  rapid  wptio  poisoniiig  ;  the  case 
is  abijut  (be  same  as  after  contused  wounds.  Even  when  a  limb  is 
amputated  at  once-,  the  patient  may  die  in  a  few  hours;  if  he  lives 
twoniy-funr  to  forty-eight  hours,  it  may  bo  dilHcult  to  say  whether 
ho  dies  from  shook,  or  aente  «epticfemin,  or  from  both.  Decompo- 
sition may  be  so  rapid  that  a  quantity  of  poison  passes  at  onoe  into 
the  lymph  and  biotMl-vessel»  and  induces  sudden  intoxication — so 
Audden  that  its  symptoms  hardly  have  time  to  develop. 

Another  com]>1icntion  that  may  prove  fatal,  either  in  complicated 
or  simple  fnielurcs,  is  Jiit-cmftoHgm  of  the  bl«K>d- vessels.  For  fat- 
molecules  to  enter  the  circulation,  there  must  at  some  iH>int  be  free 
fat  (i.  e. ,  fal  not  enelosed  in  eella),  and  injured  vessel»  through 
whose  openings  drops  of  fat  may  pass  and  be  conveyed  along  by 
tbe  blood.  These  conditions  are  present  in  any  fracture,  but  par- 
ticularly where  (he  meiluU»  has  been  extensively  crui^bed  and  its. 
TpÄsels  torn.  As  fat-drops  entering  the  circulation  are  carried  cen- 
tripetally,  they  reach  the  right  heart,  thence  frtiss  to  the  lunge, 
wb«re  they  are  caught  in  the  capillaries  of  the  alveoli,  as  may  be 
"Bern  with  the  miero*cope  ;  they  art  a^  nierhanical  emboli,  no  change 
taking  place  in  their  vicinity,  llirmlef«  as  limited  embolism  of 
this  sort  may  be,  and  often  as  it  probably  occurs  witliont  reiction, 
il  U  »ery  dangerous  when  it  taken  place,  not  only  in  numerous  capil- 
laries of  the  lungs,  but  in  the  brain,  heart,  intestines,  liver.  kidneVs, 
etc.  ;  in  such  cases  the  fatty  embolism  mav  be  the  sole  and  imme- 
diato  cause  of  death,  as  is  shown  by  many  published  case«.  Under 
thexe  circumstances  death  may  result  in  a  few  days  after  the  injury  ; 
but  this  unfortunate  termination  is  rare,  and  the  diagnosis  should 
be  proved  by  anlopsy  to  render  it  certainly  correct. 
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Tlie  treatment  of  compUcatecl  fractures  in  one  of  the  most  diffi- 
cult tiling  iu  «urgery.  Years  ago  a  coniplicatcd  frai-ture  was 
usually  nil  iiidiciition  for  amputation,  tlie  dangers  being  thereby  bo 
mucb  (iimiiiislierl  ;  and  by  the  modi-s  of  treatment  tlu-n  in  vogue 
wore  patieDt^  were  saved  by  amputation  than  by  ron^tTvatlve  trtat- 
menu  Later,  as  open  truatinunt  of  woundH  and  Üxvd  drcypinp« 
eauie  into  use,  indications  fur  primary  aniputuiion  were  Hiniti'd  ; 
and  tionsen'alism  was  encouraged  by  the  good  reitults  from  ]>lastcr 
dressings^  and  aiding  the  escape  of  RccretioD  by  leaving  the  wound 
upon,  by  drainage,  by  counter-opening«,  etc.  Perhaps  we  have 
gone  to  the  opposit«  extreme,  and  may  now  amputate  loo  rarely  ; 
and  with  the  idea  that  open  treatment  prevent«  decomposition,  and 
that  inflammation  is  reduced  by  absolute  rest,  conservaiiTe  practice 
may  be  rarricd  too  far,  and  the  patient  be  exposed  to  various  dan- 
ger» that  we  cannot  control,  and,  even  when  healing  is  complete,  be 
may  have  a  useless,  misshapen  Hnih,  that  may  be  more  of  a  burden 
thaii  benodt. 

Neither  the  ofKn  treatment  nor  fixed  drcssiuga  entirely  remove 
the  dangers  of  ai-uto  progri-ssive  iuflammation»  or  of  »>econ<lary 
suppurations,  and  their  results,  scpticeemia  und  pya>mia  :  many  pa- 
tient* die'l  of  these  complications  in  e5pite  of  treatment  by  ice,  im- 
mersion, or  di-aiiiage.  It  is  only  of  late,  Rince  the  antieeplic  treat- 
ment has  hcen  so  thoroughly  carried  out,  that  the  treatment  of 
complicated  fractures  is  really  favorable.  This  limits  the  indiea- 
tions  for  amputation  almost  to  those  cases  where  recovery  would 
result  with  a  umcIcss  limb. 

In  the  conservative  treatment  of  complicated  fractures  wp  wish 
to  avoid — I.  Retention  of  the  secTetions  of  the  wound  ;  2.  Putrid 
decomposition  in  the  wound,  with  its  local  and  gcnenil  conse- 
<|uenccs  ;  3.  Secondary  progressive  suppurations  in  the  wound.  As 
the  impulse  for  deeouiposition,  by  the  eulrance  of  organiu-d  ( xctl- 
ers  of  putrefaction  from  without,  is  usually  given  at  the  time  of 
injury,  the  ehiof  point  of  treatment  is  disinfection  of  the  recent 
wound,  to  get  rid  of  germs  already  in  an<I  to  destroy  and  remove 
all  flubstances  that  favor  the  development  of  micrococci,  especially 
the  Kecrctions  from  the  wound.  Of  course,  it  is  not  always  easy  to 
fulfil  this  double  indication.  Tn  some  oases  with  gaping  wound»  ' 
and  superficial  division  of  the  bone,  mwle  by  cutting  machines, 
etc.,  simply  washing  out  the  wound  with  anliBeptic  solutions  may 
prevent  infection  antl  decomposition.  You  must  learn,  in  the  clinic, 
to  distirffui^h  such  cases  from  severe  itijuriet? ;  in  ease  of  doubt  it 
is  better  to  be  unnecessarily  careful  in  disinfecting. 

In  most  C4iae8  complicated  fractures  are  not  readily  accessible  to 
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examination  and  IreatiiienL,  the  wound  of  the  skin  being  too  email 
to  allow  BaLisfaclory  imipoctiou.  The  liret  tbin<;  is  to  determine 
the  extent  of  the  injury  ;  for  instance,  of  fracture  of  iho  femur 
«lue  to  couous&ion.  The  patient  lei  brought  into  the  hospital  just  a.>t 
he  was  found,  uxrept  that  iho  leg  hoa  been  fastened  to  an  impro- 
vised splint.  A  cursory  examination  shows  chat  there  is  an  injury 
of  the  bone  ;  the  patient  or  his  companions  may  say  tlie  bone  b 
broken.  To  make  an  aecurate  examination  and  apply  a  permanent 
drCMing  it  is  well  to  ans^ithetixe  the  )>atient,  uuk-an  this  is  conrra- 
indicated  by  bis  condition  of  acute  amemia,  &bock,  or  eon<!ussion 
of  the  brain  ;  then  remove  the  clothes,  temporary  dreseirigK,  ete.  ; 
oleanae  tba  wound  and  surrounding  parts  with  soap  and  warm 
water,  or,  if  necussan.',  turpt'utinu  or  tthor.  Then  examine  the 
fracture  and  skin-wound  by  introducing  the  finger  (well  disinfected) 
tu  determine  the  direction  uf  fracture,  dislocation,  etc.,  and  to  re- 
move foroiujn  bodies,  loose  bone,  cte.  Then  cleanse  and  disinfect 
the  wound  ;  for  this  purpose  it  is  often  necessary  to  enlarge  the 
ftkin-wonnd  ;  of  course  ibis  is  to  be  done  in  the  direction  where  few« 
eat  veucis  will  bo  divided,  or  mostly  in  the  lon^  axis  of  the  limb 
and  the  inciiiion  should  give  yon  free  arross  to  the  fractured  end« 
of  tba  bone.  Now  wash  the  wound  with  a  two-pcr-<«nt,  solution 
of  earbolie  arid,  being  very  careful  to  remove  foreign  bodies  (earth, 
■and,  metals,  wood,  rags,  etc  ),  bluod-coagula,  slirt-ds  uf  tissue, 
bone,  etc,,  but  leaving  adherent  portions  of  bone.  Volkmaun  ad- 
vises dislocating  both  ends  of  bone  outwardly  through  the  wound, 
carefully  cleansing  them,  cutting  off  splinters^  etc.  I  do  not  con- 
sider thi«  as  always  neecssary,  but  the  surfaces  of  the  fracture 
should  be  freed  from  the  adherent  coagtila  and  shreds  of  tissue. 

This  manipulation  may  start  arterial  hcpniürrliagc,  or  there  may 
have  been  lileeding  ;  in  such  easoB  the  clots  should  be  turned  out 
and  the  source  of  hicmorrhnge  sought,  the  hleeiÜng  point  caught 
with  forceps  and  ligated  with  disinfected  catgut  or  silk.  Should  a 
large  artery  be  toni,  if  wo  cannot  ligate  it  in  the  wound  we  should 
do  ao  in  the  continuity,  but  (his  is  rarely  necessary.  Bhwding  from 
the  medulla  of  the  bone  or  cipillarieM  of  the  soft  parts  may  be  ar- 
rested by  irrigation  with  cold  sulutinus  of  carl>ulic  acid,  elevation 
of  the  limb,  or  very  hot  water,  120"  Fahr. 

If  the  wound  has  been  cleansed  su  that  the  injection  return  un- 
colored,  you  reduce  the  fracture  by  exlenxicm  and  counter-extension 
and  pressure  on  the  ends  of  the  bone.  All  obstacle»  to  exact  repo- 
fiition  should  be  removed,  bone  splinters  cut  ofT,  tendons  and  fasciie 
between  the  fragments  moved  to  one  side  or  cut,  and  then  sewed 
together.    The  redaction  being  completed,  examine  again  with  the 
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tinger  for  nnj  pockets  or  spaces  that  shonM  bo  drained  or  hare 
counter-openings.     When  n  eounU?r-o|>ening  is  reqiiirvil,  make  it  tut 
nearty  oppusit«  the  fnicttire  as  possible  ;  pockets  should  be  opened 
at  their  duepetiL  point,  and  the  drain.ige-lubes  led  out  the  ebortest^ 
vay.    Long  drains,  obli(|Uely  through  the  vound,  are  eaail^r  o1 
Btructed,  and  if  not  removed  at  the  right  time  cause  tistnlir  ;  ibej 
tibould  nut  bo  iwcd.     As  a  general  rule,  drainage-tubex  bhould  be 
short  as  pussible,  and  perpeudteular  to  the  «urface. 

When  the  drainage-tubes  liave  been  introduced,  and  »ecured  by 
a  safety-pin  or  suture,  we  bIuxiKI  see  that  they  act  pro|K*rIy  by  in- 
jecting a  two-percent,  »fjluiion  of  «irbolic  acid  and  noticing  if  it 
escapes  well.     Now  disinfect  the  whole  wouniU-d  surface  with  a  ^ 
five-  to  eigbt-per-cent.  solution  of  ebloride  of  zinc,  to  destroy  anyH 
germs  that  may  have  entered  already,  and  to  induce  a  tbin  rrust  on 
the  surfare  that  may  protect  it  from  infectious  matters  ;  this  "  thin 
crust"  is  a  gi-ayish-whito  coaling,  due  to  coagulation  uf  the  ttssiM- 
6uidK,  and  doea  not  interfere  with  healing  by  first  intention.    When 
the  ends  of    the  bone  have  been  brought  into  pt^sition,   and  the 
drain  age- tubes  arrange<I,  you  may  unite  the  wound  made  by  inci- 
sion by  sutures  deep  ainl  supertlciat :  parts  that  have  been  innoh 
crushed  will^  of  course,  be  left  free,  and  the  edges  are  not  to  be 
united  bo  as  in  any  way  to  iulerf/re  with  cseajK»  of  eecrotion  or 
cause  teatton.    These  sutures  cause  as  much  as  possible  to  heal  by 
Brst  intention.    The  ease  is  now  ready  for  dressing,  and  JLUter't 
dressing,  with  plenty  of  gauze,  may  ha  applied,  making  n>gnlar 
compression  and  covering  the  limb  for  same  distance  around  th« 
£ractaro ;  then  apply  gutta-percha  paper,  wadding,  and  nnotbrrfl 
bandage  ;  outride  of  this  Liater^a  dreeing  we  may  place  splints  fit 
wood,  gutla-percba,  rinc,  p.i*tleboarJ.  starch   band.tge,  etc,,  or  in 
fractures  of  the  femur,  with  tbe  antiseptic  dressing,  wc  may  tiM 
JiucA^a  extension  apparatus.    Bear  in  mind  that  the  fate  of  the  caM^ 
may  dep(>nd  on  this  first  dressing,  as  the  local  and  general  compltca^'fl 
tiona  of  compound  fractures  are  due  exclusively  to  infection  of  tbe 
Wound  from  the  entrance  of  ferments.     If  at  the  6rst  dressing  we 
nu'cccd  in  fully  disinfecting  the  wound,  and  removing  all  foreigB] 
bo<lies,  blood-coaipila,  ete.,  the  patient  will  be  in  about  tbe  samftj 
condition  aa  after  a  simple  fracture.     The  absorption  of  the  undf 
composed  secretion  from  llie  wound   has  little  effect ;  the  wotind, 
properly  drainefl  and  brought  together  by  the  bandage,  may  ani(«j 
mostly  by  Hrst  intention,  without  interfering  with  the  escape  of 
eretion.     I'snally  between   the  ends  of    the  bone,  and  filling  tba 
whole  cavity,  there  is  a  blood-clot  coming  fn>m  the  vessels  of  th« 
Ttcdnlla  and  tbo  soft  parts  after  tbe  dressing  has  been  applied  ;  tbia 
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nrerenU  the  eotranoe  of  air  to  the  cavity  ;  if  thU  clot  escapes  iu- 
fectioD  from  organio  germs  it  play*  the  part  of  the  coagulated  libriiie 
betvcen  the  wigpa  of  a  siiu|ile  incised  wouml  ;  M-ondering  col!« 
TOt«r  it,  new  vcasele  throw  out  ltM\Ki,  iitu\  in  normaJ  cases  tho  coagii- 
lorn  bceomes  organiMd  and  «crves  m  the  first  provittion:il  union  of 
the  fraclurod  ends.  If  the  first  dressing  bos  been  successful,  the 
mbaequent  treatment  ia  very  Bimple ;  in  tweoty-foar  boui*s  the 
dxwüog  is  changed,  to  gel  rid  of  the  portion«  impregnated  with 
bloody  »eruni ;  the  second  dressing  may  stay  on  lill  the  fourth  or 
fifth  d»y,  or  till  the  secretiou  »hows  through.  If  all  goes  weil,  many 
or  All  of  tlie  drainage-tubes  may  be  removed,  and  subsequent 
dressing«  may  be  left  on  a  week  or  two.  till  the  wound  i*  all  hraled. 
If  there  be  atill  some  grtuulations  they  may  be  inhaled  with  «alvi'fi. 

If  the  firät  dressing  has  not  succeeded,  or  if  deoonipoftitiim  had 
already  begun  in  the  wound,  wo  cannot  expect  much  benclit  from 
Liftcr'g  dressing  ;  on  removing  the  first  dressing  you  may  notieu 
that  the  secretion  smelli  bal,  the  patient  complains  of  pain,  thoro 
id  swelling  about  the  wound,  and  sensitiveness  to  touch ;  pressure 
brings  out  dark,  decomposing  blonj  which  has  active  plilogogpnonn 
and  pyrogcnou*  properties.  Should  you  decide  to  attempt  arresting 
this  deoomiiositiou,  the  only  way  is  to  open  tho  wonnd  and  cleanse 
it  with  a  strong  solution  of  carbolic  acid  or  chloride  of  zinc,  but 
such  attempt»  rarely  succeed.  BlooJ-cIots  inCdtnited  in  the  soft  parts 
form  so  many  foci  for  development  of  coeeobacleria  ;  you  cannot 
disinfecL  the  wound  |XTfeotly  because  its  borders  have  been  infil* 
tnitcd,  and  micrococci  have  entered  the  spaces  between  the  conneo- 
titre  tissue. 

Where  tho  first  LUtfy»  drcesing  has  not  sacceedud,  you  bad  bet- 
ter relinquish  jt  and  resort  to  tho  opon  treatment ;  remove  the  sta- 
tures where  necessary,  fill  the  cavity  with  eharpte  wet  wtlh  7i»tri'w''A 
solution,  aud  over  the  whole  apply  compresses  wet  with  the  same 
fluid.  Sometimes  even  this  dn'M  not  answer,  or  yon  do  not  see  the 
fractorc  till  the  third  or  fourth  day,  anil  find  the  whole  wounri  de- 
composing, and  about  the  fracture  there  is  martfiM]  swelling  and 
infiltration,  then  you  may  best  try  permanent  irrigation  with  litt- 
row'»  solution  ;  by  this  you  may  hope  tu  arrest  the  dccotnpc>silion, 
and  at  least  to  escape  the  complications  of  se|)tio  phlegmon  and 
Becond:u-y  suppurations.  In  such  cases  the  utmost  attention  is  re- 
quired to  recognize  at  once  any  retention  of  secretion  nr  accumulo- 
tioo  of  pus,  and  render  them  harmless  by  drainage  or  eounter-o|H'n- 
ings.  Of  course  there  is  no  hope  of  healing  by  first  intention  in 
euch  cases,  and  ve  may  be  glad  if  the  inflammalinn  aud  suppum 
tion  remain  limited  to  the  wound,  and  do  not  eiiread. 
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WbeD  the  wound  ta  filled  with  granulutions  the  permauent 
giitioii  laa^  be  ubaii<Juut-i1,  but  I  be  druiniigc-tubci«  be  left  iu  positioD 
tor  a  time  ;  uf  coui-mi?,  beuliiig  goes  on  more  sluu  ly  tban  uinli-r  nor- 
mal cirüiiinstatii''es,  and  tbcro  is  ntüre  danger  from  cumptirxtiniu 
tban  when  LtnUr^s  dreat^ing  is  nsod. 

Of  lato  iof/ojorm  has  been  extcnslvoly  employed  in  »tirgery, 
and  among  other  ua&e«  in  compound  I'ractiires.  'l"be  (»eeuliar  action 
of  iodoform  on  proliferating,  fungous  granulations,  wUl  be  treated 
uf  berca^ler ;  heru  it  i»  enough  to  nay  it  has  a  very  decided  anti- 
Heplic  action,  probably  beeauut;  itH  contact  with  the  tit^nucft  indures 
eoiitiuuouH  forinatum  of  iodine  ;  for  ioflino  may  be  detceted  in  the 
«ccrctiunj  of  puiteuts  treated  with  iodoform.  Thif  drug  is  a  yellow 
cryatallinc  powder,  tn<^lubto  in  water  ;  it  is  uüiually  cpriiikleil  on  la 
itubstaure,  or  wouirIh  are  packed  with  it»  Lhter's  dressing  being 
applied  over  iL  In  cuniponnd  fraetureti,  extensive  eontuscd  wounds^ 
especially  when  ragged,  after  dm;  preparation  the  cavity  mfty 
filled  with  iodoform,  and  the  dressing  left  on  till  the  secreti 
comes  through.  A  peculiarity  which  renders  the  use  of  iodofo 
objccliooable  for  some  persons  is  its  smetl.  Sticecfig  with  iuiioform 
treatment  depends  a  good  deal  on  whether  a  wound  is  sufBciently 
atwcssihle 
irrigation. 

Sometimes  several  weeks  after  the  injury  there  will  bo  »welling^ 
profuse  suppuration,  and  high  fever,  which  may  be  dne  to  parti 
necrosis  of  Fliarp  fragments  ;  if  no,  the  attempt  shoidd  he  ma 
during  antcKthesia  to  extract  the  offending  bono;  otherwise 
necrosofl  fragments  should  be  left  to  be  pushed  out  by  the  grannU- 
tions  and  no  unnecessary  attempts  at  sounding  sboald  be  made 
until  the  wound  b:Ls  bi>come  tike  a  chronic  bone  fistula. 

Healing  of  compound  fractures  is  always  tedious — it  may  take 
far  more  than  twice  as  long  ns  a  simple  fracture  ;  wc  sbnuhl  not 
allow  the  patient  to  use  the  timb  till  manual  examination  shows  it 
is  6rm.  The  disappearance  of  callus,  and  other  changes,  oocur  as  in 
sinipte  fracLares.] 


atwcssihle  ;  if  not  you  may  have  to  resort  to  permanent  antisepti^l 
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LECTUKK    XVn. 

I  BcUrdeil  FormAlittn  of  C*1liu  and  Dtir«1optn«nt  of  PaftQ^uthrosU.— CaUMl  ofUo 
Bnlcnoim.  —  Liieal  Cauaes.  —  ConititoiioDal  Caaaea.  —  Aaatoinic»]  Conditions.— 
TreaUnnnt:  Uitnrmil,  operallre;  Criticlaoi  of  Mättiods.  9.  Obliquely-united 
Fractures ;    Btbrvali iii^-,  Bloody  Operotiona. — Abnorroul  Devtilopmect  of  UhIIun. 


L— RETABDED  DEVELOPMENT  OF  CALI.rs   AND  FOIIMATION  OF  A  SO- 
CAIXEB  FALSE  JOIST-A  flO^ALLED  PSEUDAHTIIROSIS. 

Unue«  mkih,'  cirfuinstaiKTCs.  wliiL'h  we  do  not  alu-avs  sufficiently 
uoderstauiJ,  a  tracturc  U  uot  consolidated  after  the  lapse  of  Uie  usual 
lime;  iodeed,  it  may  not  consolidate  at  all,  but  the  seat  of  fracture 
may  remain  painless  and  movalile,  which  of  course  impairs  the  funo- 
tion  of  the  limb,  even  to  the  point  of  entire  useleasnesa,  A  short 
time  since,  a  strung  farmer-boy,  with  simple  subcutaneous  fracture  of 
the  leg  wittioutdiidocatiot],  cutcrcd  the  hospital;  as  usual,  a  plaütcr^ 
bsodage  was  applied  and  renewed  in  fourteen  daya.  Six  weeks  after 
tlie  fracture  the  dressiuf^  was  rt^moved  altogether,  in  the  expectation 
that  union  )iad  taken  place;  but  the  point  of  fracture  was  still  per- 
fectly movable,  nor  could  any  callus  be  felt,  1  here  tried  the  sim- 
plest remedy  »n  such  oases,  I  niircotized  the  patient,  and  then  rubbed 
the  fragments  strongly  together  till  crepitation  could  be  distinctly 
perceived ;  then  I  applied  another  ptaateixlressing,  and  cm  removing 
tliis  in  four  weeks  found  the  fracture  tolerably  Una,  I  placed  the  pa- 
tient in  a  fr¥clure-box,  and,  without  placing  any  bandage  on  the  leg, 
had  its  anterior  surface  painted  daily  with  strong  tincture  of  iodine. 
After  this  had  been  continued  a  fortnight,  the  fracture  was  perfectly 
6nn ;  the  patient  now  stood  with  the  nid  of  cnttehcs,  and  in  a  short 
time  was  dismissed  cured.  I  know  of  two  other  cases  from  the  prac- 
tice of  colleagues,  where  simple  fractures  in  very  healthy  young  per- 
sons did  not  consolidate,  but  formed  pscudurthroscs.  Such  occur- 
rences are  to  be  regarded  as  very  rare ;  usuuUy  there  is  some  peculiar 
IT 
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j^iusc,  suüli  as  disease  of  the  Ix>nc,  thai  induces  false  joint.  There  are 
iei-ti.iii  fjitcturea  of  the  human  skeleton  which  from  various  causes 
very  rarely  unite  by  bony  callus;  among  these,  are  intracapsular  frao* 
tares  of  the  netrk  of  tlie  femur,  neck  of  the  humerus,  and  fractures  ot 
the  olecranon  and  patella.  When  fractured  transversely  the  two  latter 
bonc-S  sftparate  so  far  tiiat  the  osseous  substanoc  fonuod  on  the  two 
ends  cannot  meet,  so  that  only  a  liii^ameutoua  union  can  take  phice  be- 
tween these  two  parts  of  bone.  Whun  fractured  within  the  capsule 
the  head  of  the  femur  has,  it  is  true,  a  supply  of  blood  through  a 
small  artery  which  enters  it  through  tlie  ligumetvtum  teres,  but  this 
source  of  nutrition  is  very  slight,  consequently  the  production  of  bone' 
from  tlie  small  fragments  is  slight  In  fracture  of  tbe  head  of  the 
humerus  within  the  capsule,  in  the  rare  rase  of  pnrt  of  the  bead  be- 
ing entirely  dotachcd  from  the  rest  of  the  hone,  this  portion  of  bone 
will  reccn'c  no  supply  of  blow],  and  will  act  as  a  foreign  body ;  its 
union  can  scarcely  be  expected.  In  the  above  examples,  wo  n^^ard 
noa-union  so  much  as  the  rule  tliat  we  do  not  usually  call  them  cases 
of  pscurjarthrosis.  Hut  I  wvs.\i  to  show  you  that  there  may  be  purely 
local  causes  thut  prnlisposc  to  psoudarthrosis ;  among  these  espe- 
cially belongs  complete  loss  of  large  pieces  of  bone,  after  the  removiil 
of  which,  in  open  fractures,  there  may  be  so  large  a  defect  that  it  will 
Dot  be  again  filled  by  new  bone-tissue.  Protracted  stijipuration  with 
ulcerative  destruction,  and  extensive  detachment  of  the  ends  of  the 
fmgments,  nuay  also  lead  to  pseudarthrosis.  Moreover,  the  treatment 
is  occasionally  blamed;  too  loose  a  dressing,  or  none  at  all,  and  too 
early  motion,  are  occasionally  accused.  On  the  otlier  hand,  it  has 
been  asserted  that  too  continued  application  of  cold,  the  simultaneous 
ligation  of  large  arteries,  and,  lastly,  too  tight  a  dressing,  may  inters 
fere  with  proper  development  of  bony  cflUu3.  All  this  alone  doe«  not 
necessarily  lead  to  pseudartbrosis,  but  may  act  as  a  second  oause  when 
ÜIO  general  conditions  of  nutrition  in  the  organLim  predispose  to  it. 
Of  the  general  predispositiona  and  bone  diseases,  the  fuUoAving  may 
bo  mentioned  as  disposing  to  pseudartbrosis:  bad  nutrition,  debility 
Orom  repeated  losses  of  blood,  specific  diseases  of  the  blooil,  such  as 
scorbutis,  or  cancerous  cachexia.  Of  the  dise-ases  of  the  bones,  it  is 
chiefly  osteomalacia,  atrophy  of  the  cortical  substance,  with  enlai^e- 
ment  of  the  medullary  cavity,  in  which,  as  already  mentioned,  in  certain 
stages  there  is  not  only  decided  fragüitas  ossium,  but  in  which  also  the 
chances  for  reunion  arc  slight.  I  have  stated  all  this,  becanse  it  is  gen* 
erally  accepted,  although,  on  sharp  critical  examination,  some  of  the 
above-mentioned  predisposing  causes  for  pseudartbrosis  are  of  very 
different  value,  while  the  significance  of  others  is  entirely  doublAiL 
In  the  same  way  it  is  a  common  belief  that  fractures  are  not  eonsolv 
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dUtcd  in  prrgiinnt  feninlea.  This  is  not  true  in  all  c^isc«;  1  have  my- 
»el/  seen  numerous  tmctures  unite  in  pregnant  women,  only  ono6 
hardening  of  Ibe  callus  wus  delayed  a  few  weeks  in  a  fmcture  of  the 
lower  end  of  the  radiuft,  which  was  recognized  late,  aa  might  altui 
occur  in  women  not  pregnant,  or  in  men. 

Xhe  abnormity  of  the  healiog  process  in  case  of  pseudartbrosis  is 
rvot   due  to  the  non-formation  of  cullua,  but  to  llie  failure  of  os^ifica- 
C  ioa  iu  tho  new  funuatiou.     The  suUsUuicc  comiectiug  ibe  fmgmeuta 
t»eoomG8  a  more  or  less  rigid  oonneetive  tissue,  by  which  the  ends  of 
^lio  bone  are  held  more  or  less  closely  together.     If  the  fragment«  lie 
^M>   close   that  tfaoy  come  in  contact  on  motion  of  tlie  limb,  a  canty 
^^ritfa  smooth  walls,  filled  with  sero-raucous  fluid,  forma  between  them 
XXI    the  uniting  tissue;  and,  on  the  fractured  ends,  cartilage  has  been 
tfVfucKl,  so  that  there  whs,  iu  fact,  a  sort  of  new  joint.     This  dues  not, 
Kxowevcr,  occur  very  often,  but  iu  most  cabcs  m-c  have  simply  u  firm 
«connecting   moss,   which   sinks   directly   into   the  fnigmeuts  like  a 
^^^ndon.     When  euch  a  pseudurthrosis  is  in  a  small  bone,  such  as  the 
«clavicle,  or  one  of  the  bimes  of  the  forearm,  the  disturbance  of  func- 
ft,äon    is  always  bearable ;  bur,  if  it  be  located  in  the  arm,  thigh,  or 
ft«3^,    of  course  there  must  be  considerable  impairment  of  function. 
C  n  aomc  cases  it  i»  possible,  by  suitable  supporting  ap[>aratus,  to  give 
C-he    limb  the  necessary  firmness;  in  other  coses  we  cannot  do  this  at 
^  II,  or  only  incompletely,  so  that  for  .1  long  time  nttemptJH  have  been 
mxuMJdc  to  cum  this  disease  by  opcmtion,  that  is,  by  inducing  nssifica* 
■fcäon*     i3efore  passing  to  tho  methods  used  for  this  purpose,  we  must 
iticm  the  Etttcmpts  made  to  prevent  false  joint,  and  to  cure  it,  when 
•ostablisbed,  by  internal   remedies.      Preparations  of   lime  are 
«rlüefly  used  for  this  purixjso.     Phosphate  of  lime  was  given  intorniüly 
i.Ti    the  shape  of  powder;  lime-water  was  given  in  milk,  but  witlmot 
much  bene6L     Of  the  lime  given  in  this  way,  little  is  absorlie«!,  and, 
0<  tliia  superfluous  lime  taken  iuto  the  blood,  mucli  was  excreted 
through  the  kidneys,  so  tlial  the  pseudurthrosis  had  little  good  from 
it.     We  may  expect  more  &ora  generul  regulation  of  diet,  and  pr^ 
vribing  articles  of  food  that  contain  lime.     Xtesidenoe  in  pure  country 
dir,  nnd  mitk-tiiet,  are  to  be  recommendetl ;  but  ym  must  not  ex|>ect 
uio  much  from  tliese  romedle.^  especially  in  a  fully-formed  false  joint 
tlAi  haa  existed  for  years.     In  a  recently^published  and  very  interest* 
iDg  work  by  IFe-/««*,  it  is  shown,  by  a  number  of  experiments,  that 
by  continued  adniiuistrution  of  small  doses  of  phospliurus  the  forma* 
tioD  cf  callus  about  fractures  is  particularly  luxurious  aud  hard,  as  well 
as  that  in  growing  ammals  the  portion  of  bone  formed  during  the  ad- 
ministration of  phosphorus  is  unusually  dense  and  hard,  and  Tery 
rich  in  chalky  salts.     These  experiments  would  lead  us  to  try  pho* 
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f>liorua  in  patXctita  with  pstfudurthrosis,  espcdally  in  the  earlier 
stages ;  of  course,  we  should  be  very  direful  of  tliia  remedy,  wbicli 
may  be  so  dangerous  wheu  carelessly  uaed.  The  local  remedies  til 
aim  at  indueiiig  iuOamniation  in  the  ends  of  the  bono  and  porti 
around,  bc<?atise  experience  sliows  that  most  inflammationa  in  tha 
bone,  capcnially  subcutaneous  traumutic  ones,  induce  formation  of 
bone  in  their  immediate  vieinity.  The  remedies  employed  vitry  rrrj 
greatly.  We  have  already  mentioned  the  propusals  to  leave  the 
limb  without  dressing,  »o  ua  to  avoid  interfering  with  the  formatiim 
of  the  external  callui»  by  pressure,  uIüo  the  rubbing  together  of  the 
fragments,  and  painting  with  iodine;  with  the  same  view  (viz.,  of 
irritating  the  fragments),  we  may  apply  blitUra  and  the  hot  iron  to 
the  part  of  the  limb  corresponding  to  the  ^cture.  By  the  following 
remedies  we  act  more  on  the  intermediate  ligamentous  tissue :  long, 
thin  acupuncture-needle»  are  passed  into  tJie  ligamcntoua  band,  and 
left  there  fur  a  few  days  to  excite  irritutiou ;  we  may  coimeot  the 
ends  of  two  of  these  needles  with  the  poles  of  a  galvanic  battery,  and. 
pass  an  electrical  current  as  an  irritant.  This  proceeding  Is  called  eUx^ 
tro-punctun ;  it  is  little  used.  We  may  also  pass  a  tbin,  small  tape,  or 
several  threads  of  silk  (a  so-called  aeion  or  a  strong  ligature')^  through 
the  ligamentous  tissue,  and  leave  it  there  till  there  is  free  suppuration 
around  it  The  following  operations  attack  the  bone  more  directly  {!' 
they  aro  quite  numerous :  For  instance,  a  narrow  but  strong  knife  it 
passed  as  deep  as  the  fracture,  and  the  ligamentous  tissue  is  shaved 
first  from  the  end  of  one  fragment,  then  from  the  ither,  without  en- 
larging the  skin-wound.  l*hia  is  called  the  »ubculaneou*  btoody  fi-^^ 
ening  of  the  fragments.  Or  we  may  make  an  incision  down  to  the 
bone,  dissect  out  the  two  fragment«,  perforate  them  close  to  ibc  fract- 
ured end,  and  pass  a  sufficiently  thick  lead  wire  through  the  pcrfcrv 
tions,  twist  the  ends  together,  so  as  to  approximate  the  fragments, 
else,  after  making  an  incision,  we  may  saw  off  a  thin  piece  from  eadt' 
fragment,  and  treat  the  resulting  wound  liko  an  open  fracture;  ar>d 
this  operation,  resection  o/ the /ragmentg^  we  may  add  the  application 
of  a  »uture  of  t/ie  bon4.  The  following  o|>cration  originates  with  7>i^ 
fcnbach:  Corresponding  to  the  ends  of  the  fnigmcnts  he  makes  turo 
small  inuisions  down  to  the  bone,  then  he  perforates  the  ends  of  tl 
Ikjuc  close  to  its  l>oniors,  and  with  a  hammer  drives  ttiory /xfj^«,  of 
suitable  thickness,  into  the  perforaljons.  The  consequence  is,  a  fori 
matioii  around  these  foreign  bodies  of  new  bone,  whicli,  when  ex- 
UNtsive  enough,  as  it  may  alwa^"«  be  made  in  the  course  of  time  by 
ft'pi-uting  Üie  operation,  causes  firm  union.  I  will  here  mention  that, 
when  uxtmcted  in  a  few  weeks,  those  ivory  peg«  look  rougb  and 
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c^Trodctl  at  llic  poiuts  wliero  tbey  were  in  coiitiict  with  the  Imne, 

V  hilc  the  pcrforaliou  iu  wliich  they  lay  is  mostly  filled  with  g-miiuln- 

ons  ;  occasionally  the  pegs  are  not  removed  ;  the  opcnioga  through 

hich  they  were  introduced  heiiL    This  proves  absohitcly  that  dead 

■n«,  atnnnj^  which  ivory  is  to  be  classed,  may  b«  duBoived  and  reab- 

»orbed  by  the  ffroteing  oaseoug  yranulation».    We  shall  hereafter  have 

frequent  oocasion  to  return  to  tins  inuch-contested  question,  which  is 

•very  important  iu  some  bone-diseases;  we  have  already  simkcn  of 

che   theoretical  causes  of  this  reabsorption  (p.  197).     Ji.  v.  Langen* 

SeeJk    has   mmliBcd  this  operation  of  Dirffinbaeh  by  iisinj»  metal 

ecrewa  instead   of  ivory  pegs;  immediately  after  the  operation  he 

£utens  these  screws  to  an  apparatus,  which  keeps  the  fragments  im- 

cnovablc     After  all  these  operations,  a  suitable  dressing  must  be 

«ippliid  to  keep  the  fragments  fu-m. 

'I1ic  modes  of  operation  in  p&cudarthrosis,  of  which  I  have  only 
rnemioned  the  principaJ  ones,  are,  as  you  see,  quite  numerous;  and,  if 
tlic  rt'MÜl«  of  treatment  corresponded  to  the  number  of  remedies,  tliis 
'wrould  belong  to  the  most  cuntble  cla.<^  of  diseases.  But  in  medicine 
3'ou  may  generally  take  it  that,  with  the  increase  in  number  of  reme- 
dies for  a  disease,  their  value  decreases.  Easy  and  certain  as  some 
Xorms  of  pseudartliosis  are  to  cure,  others  are  just  as  difTicult ;  nor  are 
3jJI  the  difff-rent  methiMls  suited  to  the  same  case.  In  the  first  place, 
«ie  opcmtioBS  vary  greatly  us  to  dang^,  bLJug  much  more  dangerous 
M.n  limb«  with  thick  soft  parts,  espcciully  in  the  thigh,  than  iu  others; 
«and,  as  may  bo  readily  sup[>ose<t,  tJie  non-bloody  opemtJons  arc  less 
«Jaiigerons  than  the  biootly;  those  made  with  a  sninll  wound  less  so 
ttban  those  witli  larger.  As  regards  efficacy  and  certainty,  I  consider 
dte  introduction  of  a  bone  ruture  antl  rejftriion  as  those  whirh,  even 

M~D  the  worst  cases,  give  proportionately  ttie  quickest  results,  but 
rUich  still  have  all  the  elements  of  danger  of  a  TrBcture  cuinplicatetl 
»y  a  wound.  The  treatment  with  ivory  pegs  is  less  dangerous,  ex- 
kept  in  the  thigh,  where  every  false  joint  is  dangerous,  and  1  tliink  it 
jvould  ncoompliifih  the  object  in  most  cusps,  if  the  operation  were 
Tt»peated  ofU-u  enough.  I  have  a«:en  goinl  results  from  this  treat- 
roent,  and  from  Yon  Lantjaibec/^»  screw  apparatus,  as  well  as  from 
Ihc  bone  suture. 

In  pseud» rthrosis  of  the  thigh  the  question  may  seriously  be 
ksked,  if  we  should  not  prefer  uinpiitalion  at  the  piiint  uf  the  false 
joint  (which  is  of  favorable  prognosis)  to  any  other  dangerous  or 
doubtful  operation.  This  question  otdy  the  pocnUiirities  of  the  in- 
dividual case  can  decide.  In  some  cases  the  safe  aid  of  a  switahle 
splint  appAratus,  made  by  a  skilful  instrument-maker,  is  preferable  to 
any  operation. 
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t-OBLIQrELT-CNTTED  FRACTÜREÄ. 

AUIioitgli,  mth  ttic  proj^ress  luatle  in  the  Ircalinunt  of  frautunM« 
(5  uow  rare  for  union  to  occur  in  so  oblique  a  direütioD  as  to 
the  limb  entirel/  useless,  stilly  oases  from  time  to  time  arise  wber^ 
in  spite  of  the  greateitt  cato  of  Üie  surgeon,  in  fractures  with  open 
wounds,  dislocation  cannot  be  avoided,  or  else^  from  carelensness  or 
great  restJessness  of  the  piiiient  siid  loose  application  of  the  dreat- 
ings,  a  cunsidt-nible  obliquity  iu  tbc  posldon  of  the  fracture  remafanL 
In  many  cases  litis  is  so  slight  tlint  tlie  pnticnts  do  not  care  to  get 
rid  of  the  deformity;  improvement  of  the  position  would  only  be 
desired  in  ca^cs  where,  from  considerable  obliquity  or  sbjortening  of  a 
foot  or  leg,  the  movements  are  decidedly  impaired.  There  are  vari- 
ous means  by  which  we  may  greatly  improve  or  entirely  get  rid  at 
these  defomiities.  If,  during  the  process  of  union,  wo  notice  that  tba 
fragments  are  nut  exactly  couptcii,  we  may  undertake  the  adjustment 
at  any  time  in  simple  subcutaneous  fniciures.  If,  in  an  open  IrACture, 
obliquity  of  the  fragments  has  taken  place  under  the  fust  dressiiig,  I 
strongly  urge  you  not  to  try  to  rectify  it  l>efore  the  wound  has  healed; 
you  would  thus  break  up  the  deeper  granulations,  and  the  Bererest 
inflammation  might  again  be  excited.  In  fractures  that  hare  long 
Bai)pumtcd,  the  callus  long  retaains  soft,  so  that  you  may  nlwii^'s  bu1> 
sequently  accomplish  a  gmdual  improvement  in  position  by  pniperly 
padding  the  splints  lirst  in  one  place,  then  in  another,  or  perhaps  by 
oontinued  extenition  with  weights.  If  the  fracture  be  fully  oonsoU*^ 
dated  in  an  oblique  position,  we  have  the  following  remedies  for  ilsfl 
improvement : 

1.  Correction  by  bending  the  callus,  by  in/raetion  ;  for  tbb  pur* 
poM  wo  anavthetizc  tiie  patient,  and  with  the  hands  attempt  to  bend 
the  limb  at  the  point  of  fracture ;  if  we  succeed  in  so  doing,  we  «ppl/. 
a  tirm  dressing  with  the  Umb  in  the  improved  position.     This  roeib< 
so  free  from  danger,  can  only  be  suooeesful  while  the  callus  is  still 
enough  to  lie  l)etit;  hence  it  can  only  be  done  soon  after  tlie  fmcturo^ 

2.  Complete  breaking  up  of  the  ossified  callus.  This  also  maji 
soinctimca  be  d»ne  by  the  hands  alone,  but  frequently  other  mecliath 
icnl  means  will  have  to  be  rcsorle'd  to.  For  this  purpose  various  v^ 
pnratusee  have  been  oonstnicted,  such  as  lever  aod  screw  machines  of 
onnsidejnhle  power ;  one  of  the  most  terrible  bears  the  name  of  "  dy»  — 
morphosU*opalinklastes.**  All  these  apparatuses  should  only  be  tmrd  M 
with  the  greatest  care,  so  as  not  to  cause  too  much  bruising  and  ona— < 
sequent  necrosis  of  the  skin  at  the  point  where  the  machine  is  applieiE: 
on  which  the  Umb  rests.  For  the  not  uofrequent  obliqucly-unitei&i 
fractures  of  the  thigh,  the /<>rc«rf  exXenHon  of  A.  Wa^er  (by 
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«pparutus  of  Schneider  and  Mend^  which  we  also  employ  for  reduo- 
i»g  old  dislocation»)  lias  been  resorted  to  with  suoc<^.-ss.  Tbc  follow- 
ing illustration  will  fully  explain  the  mechanioal  effect  of  llils  exten- 
«ioo:  If  you  have  a  bent  rotl,  and  let  a  strong  man  take  hold  of  each 
Old  aod  draw,  the  rod  will  break  nt  the  point  where  it  is  bont  most. 
If  a  new  fracture  of  the  thigh  has  been  caused  by  indirect  force  ot  the 
bent  part^  and  the  fnigmeuta  be  adjusted  in  a  straight  position,  you 
Kpply  a  pkisteiMlressiiig  at  once  while  the  limb  is  still  held  in  the  noa- 
ehine.  As  fur  as  our  present  experience  p;oes,  this  method  appears  to 
be  entirely  free  irom  danger,  but  only  suited  for  the  thigh  ;  in  a  case 
of  Terj  angular  union  of  a  fracture  of  the  leg,  where  I  advised  this 
treatoieiiti  the  break  caused  by  the  extension  was  not  in  the  old  seat 
of  fracture,  but  near  it. 

3.  The  bUxidy  operations  on  the  bone,  of  which  there  are  two  in 
U9C,  are  more  dangerous;  the  first  of  these  is  the  eubcuttmtmu  est^ 
otOTny  of  B.  V.  Langeribeck.  This  consists  in  making  a  small  inds* 
ion  down  to  tlie  Ixine  at  the  hent  part,  ititrodueing  a  medium-sized 
gimlet  through  this  ojwning  and  pfrforating  the  bone,  without,  how- 
erer,  piercing  the  soft  parts  on  the  opposite  side;  then  draw  out  the 
perforator,  and  pass  a  small,  fine  liaw  through  the  [»crfuration,  and  saw 
the  bone  Imnsversrly,  first  to  one  side,  then  to  the  other,  till  you  can 
break  the  rt-»t  of  the  bone  with  your  hand ;  now  the  bone  is  to  be 
stnughtcued  und  the  injury  treated  aa  a  complicated  fnictiu-e.  This 
operation  has  only  boon  done  on  the  leg,  but,  so  far  as  I  knotv,  always 
with  good  result.  It  may  also  be  done  by  not  ranking  the  adjust- 
mcnt  till  iuppuration  begins,  and  the  callus  1ms  ihiis  hti'ii  sofient-il 
and  portly  reabsorbed.  For  K  -I>angenbeck''a  instruments  we  may 
■dTsutageotisly  substitute  fine  cUiacls,  ai  recommended  by  Gross^  for 
di^-iding  the  callus  frx>m  a  small  exposed  portion  of  the  bone. 

4.  Lastly,  we  may  employ  tlie  method  of  Jihea  Jiarion^  whidi 
consists  in  exposing  the  bone  by  a  large  incision  Ihroiigli  the  akin  at 
the  point  of  curv'ature,  and  sawing  out  a  wedfjf^shnped  piece  in  such 
away  that  the  broiid  part  of  the  wedge  sliull  corn^sjKtnd  lo  tlie  eon- 
rex  ity,  the  p<»int  to  the  concavity  of  lliu  abnonuul  eunature  of  the 
bune;     nd»  method  also  shows  good  results. 

On  the  whole,  the  non-bloody  are  to  be  preferred  to  the  bloody 
methods,  if  they  dn  not  cause  too  much  contusion  ;  but  the  latter  are 
lc«S  dangen»us  than  breaking  up  fractures  with  strongly-contusing 
apparatuses. 

If  the  deformity,  espeoially  of  a  font,  be  so  gr^at,  in  dilTerent 
directions,  that  none  of  the  above  methods  offer  much  prospect  of  cure, 
we  may  have  to  resort  to  amputation  in  some  case». 
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In  60tDc  tew  coitoii)  the  callus  is  abnormally  thick  and  cxtenMTe, 
just  aa  happens  in  cicatrices  of  the  skin  and  nerves.  Do  not  be  too 
hasty  about  operating  in  uiich  cumvs,  fur  stow  subsequt-nt  rualNwrp- 
tion  usually  takes  place  in  every  callus.  The  removal  of  such  calliu 
massofi  could  only  be  effected  with  chisel  or  saw,  and  I  should  be 
unwilling  to  decide  on  such  an  operation. 

[Operations  for  oateot<>iny  should  be  m.ide  nith  ntrict  antiAcptlc 
precautions,  and  these  are  not  dangerous  where  the  chisel  can  be 
nsed  instead  of  the  saw  :  we  escape  the  boiie-dtut. 

It  seems  as  if  oblique  fractures  of  the  tibia,  without  much  dis- 
placement, formed  a  large  part  of  the  cuties  of  delayed  formation 
of  callus  ;  many  of  the  easels  have  had  very  Utile  local  reaetio 
and  have  been  |ilaced  iti  fixed  drcsäings  immediately  afler  the  injury. 
Another  accident  is  retarded  ossitication  of  callus.  Hecovery  may 
seem  perfect  and  dressings  may  be  left  off,  and  after  a  day  or  two 
you  may  find  sliortt-ning  or  angular  dcfonnity  of  the  limb.  In 
such  cases  the  callim  has  not  properly  ossified,  and  the  l>onc  behflvef 
aa  a  rachitic  bone.  After  a  time  oompleto  consolidation  results,  al> 
though  the  defürraity  may  pprsist  Sometimes  psetidartbrons  u 
attributed  to  bad  treatment,  the  dressing  has  been  too  loose,  the 
limb  not  properly  »plinted,  or  it  has  been  moved  too  soon,  otP.,  e 
'Vhcse  as-scrtions  arc  all  uncerlaiii,  as  are  the  claims  that  proper  d 
velupment  uf  callus  may  be  impeded  by  application  of  cold,  liga- 
tion of  large  arteries,  paralysis  of  the  extremities,  or  by  a  bandage 
too  firmly  applied. 

Among  the  local  means  of  treatment  may  bo  mentioned  paint- 
ing the  i*kln  over  the  part  with  tincture  of  iodine  ;  this  indue 
plastic  intiltratiou  of  liasue  extending  to  the  periosteum  and  bone 
blisters  and  the  cautery  act  in  the  tame  way.     Another  mean 
sometimes  eflicacious,  is  constriction  of  the  extremity  by  bindln 
on  a  thick  compreoH  of  wadding  above  the  fracture  so  as  to  com 
press  the  veins  of  the  limb  and  rnusc  ftwelling  ;  after  a  few  days^ 
repetition  of   this,  swelling  of  the  ends  of  tho  fragment  shorn 
formations  of  callus.] 
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CHAPTER   m 
I2rjUJUE8   OF  THE  JOINTS, 

Ino.— DUtortion. — Opaainf  of  th«  Joint, and  AouU  Tniataiili«  Artioular  IbAuu* 
flutiotL— Variety  of  Coun«,  uid  Reaulta.— TrwUm anU — Auatumii»]  Cluiq^f««. 


llrniEBTO  we  have  studied  injuries  of  «raplc  tissuo-elemcnts ;  now 

must  occupy  ourselves  with  more  compUcatod  apparatuses. 

As  is  well  known,  tha  joints  are  composed  of  two  ends  of  bones 

■vcred  wttb  cartilage  ;  of  a  sac  fivqucntlj  conUiiiing  many  appen- 

il  — JT^i  pockets,  and  bulj^inj^ ;  the  synovial  meud>raiia,  wliicb  is  classed 

^■mxaaog  the  serous  mciabrunes ;  and  of  the  fibrous  cuj^sulc  of  tho  joint 

«rati)  its  BtfCDgt honing  ligaments.     Under  some  circumstances,  all 

tbeM  parU  participate  in  the  dl-^oscs  of  tlie  joint,  so  that  at  the  uune 

täoie  we  may  have  disease  of  a  serous  membrane,  of  a  fibrous  capsule, 

as  well  as  of  cartilage  auil  bone.     The  purticipation  of  theee  different 

parts  varies  exceedingly  in  intensity  and,  extent;  but  I  may  state  at 

onoe  that  the  synovial  membrane  plays  the  most  important  part,  and 

tliat  tha  poouliarity  of  joitit-<ltfleJLseB  is  ohlcfly  due  to  Uie  closed  and 

trrCf^lar  fonn  of  the  synovial  sac 

First,  a  few  words  about  crushing  and  contxtsion  ofthejovU,  If 
one  nxeivcs  n  heavy  blow  ogainst  the  joint,  it  may  swell  moderately  ; 
but  in  most  cases,  after  a  few  days  of  rest  and  applications  of  lead- 
v»ter  or  simple  cold  water,  the  swelling  and  pain  sul>si<]e,  and  the 
functions  of  the  joint  are  restored.  In  other  cases,  slight  pain  and 
ttiffaess  remain ;  a  chronic  inflammatiou  develops,  which  may  lead  to 
serious  disease,  of  which  we  cuunot  at  present  8[Kruk  mure  fully.  If 
we  have  a  chance  to  examine  a  moderately-contused  joint,  the  patient 
hmving  died  perhaps  of  a  serious  injury  received  at  the  same  time,  we 
■iuü)  find  extravasations  of  blood  in  the  synovial  membrane,  and  even 
Uood  in  the  cavity  of  the  joint  itself;  in  these  contusions  without 
trmetiMxo  the  effusions  of  blood  are  rarely  so  extensive  that  the  joint  is 
tensely  filled  with  blood;  but  this  may  occur.  This  conditiiHi  ii 
^led  /utmart/iTOn  (from  ai^ta^  blood,  and  apdpov^  joint).  If  a  joint 
^h^t  lus  swollen  greatly  just  after  an  injury  remains  painful  for  some 
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time,  aDii  leels  hut,  a  somcwbut  more  active  anliphlogistio  beatmcnt 
is  indiciiied.  Tliis  consists  in  the  appliculion  of  leeches,  r^utar  en- 
velopment of  the  joint  in  wet  bandages,  causing  moderate  compres- 
sion, and  in  applying  an  ice-blarlder  to  the  joint.  As  a  rule,  inllaro- 
mation  of  this  frrude  may  be  readily  relieved,  although  chronio  dig» 
cases  and  a  oertAin  irriiability  of  the  joint  that  has  been  injured  not 
unfrequently  follow.  It  is  very  important  to  determine  whether  the 
crushing  of  the  jolut  he  accompanied  by  fracture  or  fissure  of  the  end 
of  the  bone,  in  which  case,  it  would  be  necessary  to  npply  a  plaster» 
dressing,  and  give  a  guarded  prognosis  us  to  the  future  uscfulnesa  of 
the  joint.  If  the  contiiuted  npplioation  of  cold  inrrfuses  the  pain, 
iimke  inunctions  of  mercunnl  oinlnuTit,  and  apply  uiuist,  wann  com- 
presses covered  with  giitta-ppreha  and  wadding, 

A  form  of  injitry  pecnliar  to  joints  is  dixtortion  (literally,  twist- 
ing). Tliis  is  an  injury  that  occurs  especially  oft<m  in  the  frwrt,  and 
which  is  commonly  colled  **  turning  the  foot."  Such  a  distortion, 
which  is  possible  in  almost  any  joint,  consists  essentially  in  a  tension, 
U)o  great  stretching  and  even  partial  rupture,  of  the  capsular  liga- 
ments, with  esaipe  ot'  some  blood  into  the  joint  and  surrounding  ti»- 
sue.  Tlic  iujurj*  may  be  verj*  painful  at  the  time,  and  its  consequences 
are  not  unfrequently  tedious,  ospMiially  if  the  treatment  be  not 
rigliUy  conducted.  Ufnially  abstmction  of  blood  and  cold  are  resorted 
to  in  these  cases  also,  but  with  only  temporary  iKnefit.  It  is  much 
more  important  to  keep  the  joint  perfectly  motionless  after  »ucli  in- 
juries, so  that,  if  any  of  the  ligaments  be  rupliued,  they  may  heal  and 
acquire  their  previotis  firmness,  Tlie  simplest  way  of  attaining  this 
object  is  bv  applying  a  iirm  dressing,  such  as  tJie  pinster-bandnge, 
with  which  we  may  permit  the  patlcut  to  go  about,  if  it  gives  bim  no 
pain.  After  ten,  twelve,  or  fourteen  days,  »ccordmg  to  the  severity 
of  the  injury,  we  may  remove  the  dressing,  but  renew  it  at  onoe  if  the 
patient  has  pain  on  walking.  It  may  sometimes  be  necessary  to  wear 
this  dressing  three  or  fotn-  wedcs.  This  appears  a  long  time  for  such 
au  injury ;  but  I  can  assure  you  that,  without  the  application  of  a  firm 
dressing,  tbe  consequences  of  these  sprains  often  continue  formontba, 
at  the  same  time  the  danger  of  subsequent  chronio  inflammation  of 
the  joint  is  increased.  Hence  yon  must  not  promise  too  speedy  a  cure, 
and  must  always  treat  these,  often  apparently  insignificant  injuries, 
conscientiously  and  carefully. 

[Besides  iraraobiliEation  an  excellent  remedy  for  the  relief  of 
pain  and  restoration  of  function  after  slight  sprain  is  rubbing  and 
kneading  the  part  immediately  after  the  injury,  a  procedure  used 
by  thp  Hindoos  and  Grecians.  This  is  called  maxsage,  and  consists 
in  rubbing  the  skin  all  over  the  injured  part,  u  far  as  the  joint 
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sboT«*,  with  oil  or  some  fatty  substaace ;  the  hand  of  the  rubber 
shoulti  aJDu  be  wtll  grcaacd,  so  aa  to  prevent  friction  on  the  skin. 
Then  rub  at  first  lightly,  and  gradually  wiih  increa^ing  prtsBure, 
fnjm  bc'low  upward  toward  the  body,  »o  that  tliö  fingen  applied 
below  the  iiijiirfd  joint  are  carried  up  lü  the  next  joint,  a«  if  you 
would  press  a  lliiid  from  thu  periphery  toward  the  centre  of  circu- 
lation. It  has  bevii  shown  by  exj>onn]ent  that  granular  coloring- 
matter  (as  cinnabar,  India-ink,  etc.)  injected  into  the  knee  of  a 
rabbit  may  bo  made  to  enter  the  lympbatle  vef>5L'l»  and  spaces  of 
the  connective  tissue  of  the  thigh  within  a  few  rutnutcs  by  maseage. 
The  same  ia  true  of  pathological  products,  blood-extravasationg,  el«. 

There  is  no  doubt  that  by  maaaagc  we  may  induce  rapid  abaorp- 
tion  of  bloml  and  intlararaatory  swelling ;  the  pain,  at  first  severe, 
disappears  during  the  massage.  The  resolvent  effect»  are  most  de- 
ctdoJ  in  the  four  or  six  hours  after  the  injury  ;  later,  when  there 
is  aeute  inflammation  present,  it  seems  less  reliable,  but  when  the 
acute  inflammatory  swelling  has  phased  it  may  be  tried  more  ener- 
getically. Later  we  shall  treat  of  the  employment  of  this  method 
Ifl  chronic  affections  of  the  joints. 

Unfortunately,  in  spite  of  the  most  oftreful  treatment,  ohronic 
tnl1:immatiDns  often  follow,  which  not  only  prove  tetlious  but  in  the 
course  of  years  destroy  the  joint  by  fungous  disease  ;  this  is  es- 
pecially  apt  to  occur  in  children  and  feeble  persons  of  scrofulous 
habit.J 


I 


oPEXücas  or  the  joi?äT3,  xtm  actte  thactiatic  abticulab 

INFLAMMATIONS. 

In  DOW  pa-islng  to  wounds  of  the  joint,  we  make  an  immense 
spring  as  regards  the  importance  of  the  injury.  While  a  contusion 
•nd  sprain  of  the  joint  are  scarcely  noticed  by  many  patients,  the 
o|>ening  of  a  synovial  sac,  with  escape  of  synovia,  even  if  the  wound 
btt  not  large,  always  ha>»  a  serious  effect  on  the  function  of  the  joint, 
»nd  u  not  unfre(|ueiuly  dangeron«  to  life.  Here,  apain,  we  have 
the  dilTerenco  between  subcutaneous  traumatic  inflammations  and 
those  which  Ofjen  outwanily,  of  which  we  spoke  when  on  the  sub- 
ject of  contusions,  and  which  we  aNo  saw  in  sulHMitaneons  and  o|>en 
frontures.  Moreover,  in  the  joints,  we  have  closed  irreijularly-shajjcd 
sacs,  in  which  the  pus,  once  formed,  remains,  aud,  besides  inflamma- 
tion of  the  serous  membranes,  may  result  in  very  tedious  proeessea, 
but  in  ITA  acute  state  often  has  a  bad  effect  on  the  general  health  of 
the  pjitient. 

I  think  the  quickest  way  to  describe  the  process  will  be  to  give 
yott  a  few  examples.     We  are  here  speaking  only  of  simple  punc 
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turcd,  incisod,  or  cut  wonnds,  without  compUcations  from  spraint 
or  fractures,  and  choose  as  our  example  the  knee-joint ;  at  the  &arac 
lime  we  must  remark  that  injuries  of  this  joint  are  n'gardcd  as  i\w 
most  fwvLTc.  A  man  conie-8  to  you,  who,  in  catting  wood,  haa  re* 
ccivcd  a  wound  half  an  inch  long,  near  the  jutlella,  nnd  which  Uaa] 
bled  but  little.  Thia  may  have  happtmed  Aomo  hours  befort»,  or 
even  the  previous  day.  Tb«  ]iaticnt  payi!  tittle  attention  to  the 
wound,  and  only  v^ska  your  advice  about  a  proper  dressing.  Yoa| 
inspect  the  wound,  fiud  that  from  its  position  it  corresponds  to  ths 
knee-joint,  and  around  it  you  may  perhaps  sec  some  serous,  thin, 
mnoouB,  clear  fluid,  wliieh  escapes  in  greater  quantities  when  the 
joint  is  moved.  This  will  call  your  alLenlioii  pailicularly  to  the 
injury ;  you  examine  the  patient,  and  learn  from  him  that,  immedi* 
ately  after  the  injury,  there  was  not  much  hlecdinj^,  but  a  fluid  like 
white  of  egg  escajied.  In  such  caäcs  you  may  be  certain  that  the 
joint  has  been  opene<l,  otherwise  the  synovia  could  not  have  escaped. 
In  small  joints  the  escajye  of  synovia  is  so  slight  as  to  be  scarcely 
noticeable,  hence,  in  injuries  of  the  finger-joint,  and  even  of  the 
ankle,  elbow,  and  wrist,  it  may  fur  a  time  be  doubtful  whether  the 
wound  has  penetrated  the  joint  or  not.  [While  a  person  with  ttim- 
pie  fracture  of  the  thigh  is  compelled  by  |>ain  and  loss  of  function 
to  reganl  himself  as  a  p:ilieut,  one  with  a  wmnid  of  the  kuec-joiul| 
may  go  around  with  Utile  difficulty  and  be  unaware  of  the  serious 
naCuro  of  bis  injury.  In  no  class  of  wounds  do  such  serious  results 
come  from  neglect,  an<I  great  is  the  responsibility  of  the  surgeon 
who  does  not  recognize  the  danger  of  rho  case  at  the  start- 
Treatment  will  depend  on  whether  the  wound  is  very  recent  or 
has  been  exposed  to  the  air.  Kxamination  should  first  be  made  for 
foreign  bodies,  for  hiemorrhage,  and  a«  to  the  extent.  If  you  can 
hope  that  there  has  been  no  infection  and  that  little  Wood  haa  en- 
tered the  joint,  disinfect  the  wound  and  parts  around,  and  try  to, 
induce  union  a«  rapidly  as  possible,  closing  the  wound  by  deep  su- 
tures ;  then  apply  a  Litttft-'fi  dressing  and  make  even  compresision. 

An  important  point  in  trt-atment  of  all  wounds  of  joints  is  ab- 
solute rest ;  this  you  should  ensure  by  proper  splints  or  a  plaster 
dressing,  which  should  be  wnm  till  the  wound  in  the  soft  part»  ha« 
close«!,  and  the  joint  is  entirely  free  from  inflammation.  I'nder  this 
treatment  the  wound  may  heal  by  first  intention.  If  ibe  wound 
has  become  infected,  leeches,  cups,  ice.  etc.,  do  little  good  ;  if  it  has 
not,  they  are  superfluous.  In  the  joint  there  is  usually  an  incrcise 
of  synovia,  which  causes  eweJling  ;  but  the  even  compression  may 
induce  its  rapid  absorption  :  even  in  a  week  the  joint  may  have  it« 
natural  size.     At  first  the  patient  will  have  tension  and  heat  and  be 
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re"weriHh,  bnt,  when  the  swelling  tinbsides,  fee!«  well  »nt\  free  from 
palti.  Kven  in  such  cases  it  U  wett  to  h-are  the  fixed  dre8}^i^g  on 
fc»x  foor  weeks,  or  even  longer,  if  there  ia  any  Bwellin«;  or  Henfiitive- 
ncirss,  and  tben  to  begin  motion  very  gradually  ;  the  yniil  has  bceomu 
ait  iff  aud  the  ma^eles  atrophied  ;  at  the  first  pa&aivc  motions  we 
aauaJIy  feel  slighl  grating  of  the  articular  sui-fuces  ;  this  soon  disap- 
f>eAri  under  methodical  and  careful  gymnastics  and  massage ;  in 
ad«l.ition  you  may  employ  tepid  baths,  cold  douches,  frietion»  with 
auirit3  of  camphor,  ammonia,  etc.,  and  ttometinics  moist  warmth, 
la   favorable  casoa  motion  is  soon  perfect. 

fiut,  if  the  wonnd  was  infected  at  first,  or  if  tliera  was  conaid- 

eral>Ic  baemorrbage  into  the  joint,  and  air  has  entered  it,  the  case  is 

tut.  i  rely  dilTercnt  ;  even  if  the  wound  of  the  soft  parts  was  iii:sig- 

nifioint  and  the  edges  had  clused  so  that  the  joint-wound  is  not 

pi-ro«ived,  for  the  first  iwo  or  ihrc-o  days  all  neenis  to  go  smoothly, 

th^    fourth  or  fifth  day  you  may  find  swelling  of  the  joint,  the  skin 

or«^T  it  is  red  and  hot,  the  sutures  have  cut  into  the  flefth,  and  thin 

piaa   e"(rapea  from  the  wonnd.    The  skin-wound  may  be  superficially 

eloa«««},  and  on  removing  the  sutures  the  edges  gupe  and  synovia 

nisce«!  with  pus  may  flow  from  the  joiui.    If  there  has  been  b:emor- 

rhs»yf;  and  entrance  of  air  into  the  joint,  iu  the  eourAo  of  twenty- 

f<t>uw  hours  there  in  usually  inten.-ic  local  and  general  reaction,  the 

Joicat  is  tense  and  painful,  the  patient  feverish  ;  if  you  open  the 

'•Idesious  the  third  or  fourth  d^iy,  a  dark,  badly-smelling  fluid  com- 

po^cd  of  synovia,  pu?,  and  blood-eoagula,  esciipc.     These  are  the 

Bi*>«rt  dangerous  case«  ;  if  not  quickly  recognizw  and  treated,  there 

is  a«fiecdy  decompositioD  in  the  joint. 

To  take  an  example  of  a  less  acute  proces« ;  A  man  has  been 

»t«2«2k  in  the  knee  with  a  but<'her's  knife,  and  has  had  no  proper 

tr^^smtment ;  he  m.iy  have  ItmiM'd  around  for  some  days  in  Rpite  of  the 

p»^i  B,  but  toward  the  end  of  the  week  this  l>RcomeH  so  severe  that 

tb^  slightest  motion  or  touch  is  unbearable  ;  the  patient  with  both 

ba.T«ds  and  the  other  leg  holds  it  quiet  ;  about  the  jciut  It  is  red, 

hot,,  and  the  knee  and  leg  arc  swollen  ;  there  is  fever,  with  evening 

eK:a.cerbation,  loss  of  appetite,  and  emaciation.      It  may  he  that 

after  the  eeeape  of  some  turbid  flynt)via  the  wonnd  has  adhered 

*S'^in,  or  else   there   is   continued    flow   of    sero-mu'r^us   gradually 

c^MUiging  to  pus,  or  else  swelling  and  fiuctuation  of  the  joint ;  the 

^T^at  pain,  increased  temperature,  (edema  of  the  thigh,  etc.,  indi- 

^^te  intense  arthritis.     In  such  cases,  if  the  limb  be  not  fixed,  the 

pint  becomes  flexed  even  to  a  right  angle. 

The  cause  of  this  flexion  of  inflamed  joints  is  probably  that  the 
•ensitive  nerves  of  the  synovial  membrane  induce  contraction  o£ 
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tlie  flexors  by  reflex  irriution.  Tbc  explanation  that  flexion 
curre<l  Wcaufie  juinU  hutd  most  0uid  when  between  flexion  and  ti 
tension,  hati  be«n  diApruvod  ;  flexion  may  oecur  in  joint  inflamms' 
lions  without  collection  of  fluid,  and  is  often  &l>süQt  in  cbronit 
painless  dropsy  of  the  joint«.  The  high  presrare  nccc^iary 
ßonncta  experiment«  to  induce  flexion  of  the  joint  probablj  «er* 
occurs  in  living  patients.  At  all  eventA,  obaervation  tvaehes  thi 
oente  painful  synovitis  is  must  apt  to  uautite  flexion,  and  on  th«  other 
band  that  ftaiu  deci-ea»ett  if,  during  aniestliesia,  the  joint  be  ilraigfat- 
ened.  and  if  fixed  iu  this  position,  pain  ü:nulually  ceanes. 

If  proper  treatment  be  not  adopted,  the  fluid  in  the  joint  in- 
creasei^  rapidly  ;  the  tension  is  greater,  pain  unbearable,  till  f1oaI1j^_ 
the  skin-wound  is  too  small  for  the  e8<^ape  of  Uie  secretion,  the  M^^l 
ticular  capsule  is  perforated  by  pus  which  efwape»  into  the  unrrotin*!- 
ing  tiiuiue.  t^puntaneoua  ouru  may  thu«  oceur,  the  pus  altout  (Iw 
joint  quickly  reaching  the  Hurface,  and  the  abscess  closing  ap  grad- 
ually. In  such  coses  the  final  result  is  tolerably  go<Kl  if  the  acnt« 
syuovitiit  ha»  nut  caused  too  much  dchtruclion  ;  the  fever  ttul>!»ide«  aa 
soon  as  the  pus  escapes,  the  local  symplonis  of  inflammation  mc 
erate,  and  finally  the  perforations  and  original  wound  honi  ;  bi 
Btiffnefifl  of  the  joint  may  remain.  If  the  faulty  positioD  be  D< 
rectified,  the  joint  may  become  fixed  in  flexion,  the  lipanieiits.  ten- 
dons, and  fascia»  atrophy,  bai-den.  and  may  impair  the  u»c  of  (he 
limb.  This  result  is  the  more  probable  the  longer  suppuration  eon- 
tinucs,  and  the  deeper  synovitis  has  affected  the  pnrta. 

But  (his  result  is  not  the  most  serious  or  mottt  frequent.     The 
rule  rather  is  tbat>  when  suppuration  lias  once  attacked  the  joint  and 
has  not  been  properly  treated,  it  Rteadily  progresses  ;  the  ca(H<ulc  is 
attai-ked.  and  in  spite  of  the  open  wound  it  ulcerates,  and  pus  t» 
capes  into  the  parts  around  the  joint    In  such  ca^en  (Iktc  i»  nfuall] 
a  deep,  indistinctly  fluctuatiog-  tumor  ;  pressure  upon  which,  eveo 
a  distance  from  the  joint,  evacuates  slowly  through  the  wound 
thin  purulent  fluid.     Part  of  the  synovia  may  escape  and  contini 
to  secrete  clear  serum  ;  this  is  partieularly  apt  to  occur  in  the  ki 
part  of  the  capsule  being  shut  off  from  the  rest  by  tho  swoUi 
membrane,  &n  in  the  blind  Mac  under  the  tendon  of  the  quadri< 
and  between  the  patella  and  femur ;  hut,  if  the  whole  cavity  be 
tacked,  it  is  just  in  these  spaces  tliat  pus  is  most  persistently 
taincd. 

Even  where  pus  has  not  escaped  into  the  surrounding 
abscesses  (periarticular)  may  form  in  the  soft  parts  ;  probably  fr 
products  of  inflammation  from  the  joint  being  carried  by  the  lym 
pbatics  into  tho  periarticular  connective  tissue,  and  there  inducllil 
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mflammation  and  fsuppuration  ;  later,  the  tissue  between  these  ab- 
sceases  and  the  joint  may  be  destroyed,  and  communication  be 
eetablirthed.  In  the  neighboring  sheaths  of  the  tendons  stippura- 
lion  creeps  along,  at  varioiiH  places  perforations  occnr ;  the  whole 
limb  is  filled  with  pn»,  which,  on  pressure,  appears  a,t  the  various 
openings ;  destruction  of  the  capsule  and  ligaments  renders  the 
limb  abnormally  movable— especially  iu  the  hioge-joiDU  do  we 
notice  lateral  motion  ;  but  the  patient  has  lost  tlu?  power  of  active 
motion  of  the  joint,  the  muscles  are  ioültrated  ur  have  suppurated. 
Of  course,  with  such  severe  local  pruceases,  the  general  condition 
is  much  aftected.  From  the  first  the  patient  has  had  fever  ;  with 
eveotng  exacerbations  to  103°,  lues  of  appetite  and  bU'Oji,  and  con- 
tinued pain ;  iu  three  weeks  he  would  scarcely  be  recognizable,  if 
flappuration  extends  to  the  »oft  ports,  sheaths  of  the  tendons,  etc., 
repeated  chills  will  occur,  the  face  is  sunken,  mind  dull,  the  patient 
complains  little,  talks  disjointedly  and  drowse«;  the  tongue  be- 
comes dry  and  coated,  speaking  and  swallowing  are  interfered  with  ; 
at  night  there  is  delirium  or  restlemncss.  Even  in  this  stage  re- 
oorery  would  be  possible  if  the  suppuration  would  cease,  the  fever 
abate,  and  the  process  become  chronic.  But  this  raruly  happens. 
Patients  are  usually  so  exhausted  that,  even  when  the  local  affec- 
tion takes  a  favorable  tuni,  they  die  of  marasmus.  But  most  ca^es 
die  of  pyiemia  with  pulmonary  abscesses,  or  from  profuse  dvseu- 
Kry,  or  with  encephalitis  and  suppurative  meningitis. 

To  avoid  the  unfavorable  results  of  a  penetrating  wonnd  of  the 
joint,  yon  should  prevent  or  limit  suppuration  and  decompositioa 
of  the  discharges.  In  case  of  a  joint-wound  eoni]>licati>il  by  pres- 
ence of  foreign  bodies  or  considerable  htcmorrhnge  in  the  joint,  this 
ehnuid  be  opened  freely  by  one  or  two  long  incisions  to  give  free 
usee«! ;  these  inciKJons  »thould  be  in  the  long  axis  of  the  limb,  and 
mwle  with  as  little  injury  to  the  soft  parts  as  possible.  E^'onnerly 
it  was  not  considereil  enough  to  open  the  joint,  a  resection  was 
made ;  now  this  would  not  be  done  unless  the  ends  of  the  bone 
were  broken,  as  by  a  gunshot-wound,  or  a  parii;il  resection  might 
be  necessary  to  permit  escape  of  secretions.  After  arresting  the 
bieniorrhage,  while  kneading  and  moving  the  joint,  you  wash  it  out 
with  quantities  of  a  two-per-cent.  solution  of  carbolic  acid,  iotro- 
dnce  drainage-tubes,  and  close  the  wound  by  suture«  ;  tlieii  apply 
a  Luter"»  dressing  and  a  splint,  or  penuanent  extension.  If  sup- 
puration has  already  begun  when  the  joint  comes  under  treatment, 
or  if  secretions  have  accumulated  iu  spite  of  drain  age -tubes,  etc^, 
Lixter'a  dressing  will  do  little  good  ;  in  snch  cases  try  permanent 
irrigatioa  with  Uuroni'a  solution,  but  apply  it  Tory  freely,  and  it 
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had  better  be  done  (he  first  time  during  anrcsthcsia.  Open  the  joiat 
freely,  and  wlit'rever  there  is  a  pocket  make  aa  opentng.  Often 
you  vil!  find  suppurating  granulations  on  the  inner  «urfaco  of  the 
synovial  &ac  ;  tbeiu;  should  bo  scraped  off,  then  rub  the  snrfac« 
with  a  dry,  clean  sponge.  Open  all  colleotions  of  pun  around  the 
joint,  intruduc-iiiii;  a  llexible  probe  into  the  deepest  pocket«  and  cut- 
ting down  on  its  point,  of  coui-se  avoiding  large  vessels,  nerve», 
etc  ;  these  abscesses  also  may  be  scraped  out.  When  poesible, 
Eiimarch's  bandage  should  be  previously  applied.  When  the  cavi- 
tie»  have  all  been  attended  to,  apply  exact  compression,  to  prevent 
bleeding  when  the  eUistic  is  removed,  then  ke^p  the  limb  elevated 
half  an  hour.  The  dressing  should  be  removed  in  tu'enty-foor 
houi-s,  when  it  is  usually  so  filled  with  pus  and  blood  that  it  may 
be  n-movcd  without  amusinj;  htemorrliage  ;  the  gaping  wounds 
should  again  be  washed  out.  drainage-tubes  introduced  when  tiece»- 
aary,  cavities  filled  with  eharpic  soaked  in  acetate  of  alumina^  and 
the  limb  covered  with  compresses  wet  with  the  same  ;  the  limb 
should  be  put  in  a  splint,  laid  on  a  rubber  cloth,  two  or  more  drain- 
^e-tubes  projecting  from  the  dressing  are  connwted  with  an  irri- 
gator, and  the  whole  complicated  wound  may  thus  )>e  constantly 
washed  by  a  stream  of  antiseptic  fluid  {Burote's).  To  secure  the 
entrance  of  drainage-tubes  into  the  deep  pockets,  you  may  pa« 
through  them  lead  or  iron  wires,  so  you  can  give  them  any  dirw- 
tion.  If  properly  applied,  [»ermanent  irrigation  may  induce  grt^ 
change  in  the  wound,  even  in  one  day.  It  usually  arrests  at  one« 
diH'oniposition  of  ]>us  ;  the  temperatnre  falls,  pain  subsides,  the 
quantity  of  pus  decreases  ;  swelling  and  infiltration  about  the  joint 
lessen.  If  tht--  disease  has  not  gone  so  far  as  to  destroy  the  articu- 
lar ligament»,  the  joint  may  rei.'over  with  normal  motion  ;  to  ensure 
this,  irrigation  should  be  continued  .as  long  aa  there  is  suppuration. 
If  opening  and  drainage  of  the  joint  was  attemled  to  at  first,  «re 
may  certainly  expect  perfect  cure. 

In  spile  of  the  alKivo  treatment  of  penetrating  wounds  of  joints, 
which  gives  rcsidts  that  a  few  year«  since  would  have  appeared 
wonderful,  cases  requiring  amputation  do  Hometiraes  occur.  If  tbs 
sappuration  cannot  be  arrested,  or  the  patient  hxi»  not  come  under 
our  care  till  he  had  chills,  suppuration  of  the  soft  pari»,  and  con- 
tinued fever,  then  the  only  hope  of  saving  the  patient  is  to  ampn- 
tat«  through  the  sound  tissue.  Even  this  is  often  inefTectnal,  gen- 
eral purulent  infection  having  already  occurred,  WMth  metastatii; 
abscesses  of  the  internal  organs,  or  the  patient  being  too  much  ex- 
hausted. IJtit  ampntation  has  the  advantage  of  removing  at  once 
the  fooDS  whence  the  infection  proceeds.    The  immediate  effect  o 
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this  operation  is  oft«n  wondcrfal,  the  temperature,  which  for  weeks 
ma;  have  bei?n  IU3°  or  104°,  may  »ink  at  oucc-  to  nomial,  or  even 
below ;  the  general  condition  iinprovce,  the  dry,  brown  tongae  be- 
comes moiat  and  clean,  appetite  returns,  the  patient  sleeps,  delirium 
disappears,  and  in  two  or  three  daya  he  may  be  scarcely  recogniz- 
able. The  wound  usually  heals  rapidly,  unless  we  may  have  been 
unable  to  operate  entirely  in  sound  tisMie.  Soiuciimcs  apparently 
hopeless  patients  are  saved  by  amputation. 

Moslem  treatment  of  penetrating  wounds  of  joints,  as  of  coin, 
pound  fractures,  has  greatly  changed  the  progtiosift,  as  well  a*  the 
statistics  ;  not  only  do  many  cases  now  recover  that  formerly  die<l, 
but  perfect  recovery,  with  free  motion  of  the  joint,  is  almost  the 
rule  in  ordinary  cases.  Formerly  a  penetrating  wound  of  a  joint 
either  led  to  immediate  amputation  or  resection,  or,  if  treated  ex- 
peotantly,  and  after  escaping  many  dangers,  the  patient  recovered 
with  a  limb  at  all  useful,  the  rei^ult  was  considered  a  triumph  ;  while 
now  it  is  almost  wrong  for  a  case  of  joint-wound  that  conic»  under 
treatment  early  not  to  heal  by  first  intention  and  without  danger 
tu  life.  Such  favorable  cases  did  occur  before  XrVerV  method  was 
usi'd,  and  may  now  result  without  treatment,  but  it  is  mora  by 
accident  than  due  to  the  surgeon. 

In  speaking  of  trauniatiu  arthritis  we  have  said  noUiing  of  the 
(ioer  pathological  changes  In  the  inflamed  joint ;  so  let  us  retom 
and  exaiiiino  the  histological  processes  as  they  have  been  studied 
on  the  dead  body,  on  amputated  limbs,  and  by  experiments  on  ani- 
mals. Id  inflamed  joints  the  disease  affects  chiefly,  and  at  first 
exclusively,  tlie  synovial  membrane  ;  unless  this  has  been  carefully 
dissected,  we  consider  it  much  ihitincr  than  it  really  is  :  In  movt 
place«  it  is  thicker  and  more  succulent  than  pleura  or  pcritonteum, 
and  is  separated  from  the  fibrous  capsule  of  the  joint  by  a  loose, 
sobseroos,  and  sometimes  very  fat,  layer  of  cellular  tissue,  so  that 
yon  can  detach  the  synovial  sac  of  a  knee-joint  to  the  cartilages. 
It  consists  uf  connective  tissue,  whose  surface  is  covered  with  pave- 
ment endothelium,  and  near  the  surface  is  a  capillary  network; 
according  to  I/tieter,  these  membraned  have  no  lymphatic  vessels, 
while  there  arc  plenty  in  the  8ubsyno\*ial  tisssue.  This  is  surpris- 
ing. Tillman^i  confirmed  this  observation  in  rahbit-s  and  dogs,  but 
in  oxen  foiin'l  nunien>us  lymphatics,  both  in  the  superficial  and  deep 
layers  of  the  synovia. 

'ITie  surface  of  the  sjTiovia  shows,  especially  at  The  sides  of  the 

joint,  numerous  tuft«  ;  these  contain  rather  complicated  capillary 

loops.     Synovial  share  with  other  seroiu)  membranes  the  peculiarity 

of  secreting  a  quantity  of  scrum  when  irritated  ;  at  the  some  time 
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the  veasels  are  dilated  and  boconie  tortuous  near  the  Burfacp  ;  ib« 
m«inbnuie  loiiee  it»  smooth,  glistening  look,  and  become«»  dull,  yel- 
lowish, then  rcddiüb  und  velvety.  Thin  change  is  primarily  due  lo 
the  excesäive  dtapedcäis  of  red  blood-eorpiiscle»  which  escapo  with 
the  sorum  ;  but  subfleqnently  to  the  numerous  newly-formed  blood- 
vessels which,  looped  and  crowded,  preas  to  the  sarfaco,  and  to  Ch« 
lino  tufts,  whieh  give  the  velvety  look.  In  mo^^t  oases  there  is  a 
6briuoui)  deposit,  a  su-called  jMeudo-meiubrane  like  that  formed  on 
the  pleura  and  [>eritonieuni. 

MicrosL-upic  examination  uf  the  synovial  membrane  in  this  stale 
shows  that  iln  whole  ti^^suo  is  densely  iuGltrated  with  cells,  which 
collect  so  ou  the  surface  that  tho  tissuo  w^^'ms  to  consist  of  small 
round  elements,  the  more  superficial  of  which  exactly  resemble  pus- 
corpuscles.  In  the  immediate  vicinity  of  the  distended  vessel»  the 
cells  arc  particularly  plenty,  which  may  be  due  to  white  blood-cells 
wandering  from  the  vessels  ;  red  corpuscles  also  se^m  to  escape. 
Tho  psondo-inenibranes  arc  entir<>ly  composed  of  small  round  cells 
united  by  tibrinous  Fubatance.  The  connective  tissue  of  the  mem- 
brane has  partly  lost  its  striation  and  assumed  a  fj^'latinous  consist- 
encCf  so  tliat  it  gre:itly  rei>embles  the  intercellular  subvtnnce  of 
grauulatiori  tissue.  The  fluid  of  the  joint  gradimlly  becomes  turbid 
and  i>nrnlent,  and  contains  pun-cnrpu soles  in  gradually-increasing 
quantities.  Still  later  the  wliiil'«  surface  of  the  synovia  becomes  so 
Tosttular  that  to  the  naked  eye  it  looks  Uku  a  spongy,  finely-granular 
surface. 

Tho  condition  of  the  svnovial  membrane  at  first  most  resemble* 
that  of  luucoiut  membranes  iu  acuto  catarrh.  So  long  as  there  i« 
merely  superficial  »uppuralion,  without  softening  of  the  tissue  (nl- 
cerntion),  (he  nienihraric  may  return  to  the  normal  state  ;  but  if 
Itseudo-membranes  have  formed  an<l  the  parenchyma  is  inflamed  and 
suppurates,  the  only  result  is  formation  of  cicatrix. 

There  may  l>c  escape  of  pus  from  the  joint  into  the  sul>cutaneous 
cellular  tissue,  and  this  is  apt  to  occur  uL  special  points  which  are 
predisposed  by  their  anatomical  conformation  ;  but  there  may  also 
be  independent  suppurations  about  the  joint  not  connected  with  it, 
from  reabsorption  of  phloRogeiious  matter  from  the  joint.  Peri- 
articular abscosse»  come  either  with  acute  or  chronic  al>sce«M»  from 
tho  same  cause,  reabsorption  of  irritant  matter  ;  this  is  also  seen 
exceptionally  in  adjacent  lymphatic  glands,  which  swell,  become 
painful,  and  exceptionally  suppurate  ;  there  may  also  be  lymphao-  — 
gitis.  Cartilage  does  not  pariic-ipate  till  late  in  tho  pr€>cesB  ;  its  but-  —^ 
face  becomes  cloudy,  and  if  the  process  be  very  acute  it  disinte-  -^ 
grates  into  molecules  or  large  portions  become  necrosed  ;  it  bccomea^^^ 
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detached  from  the  hone  by  suppuration  going  on  between  them. ; 
the  changes  in  the  cartilage  are  chiefly  passive,  a  sort  of  maceration 
such  as  occurs  in  the  cornea  in  severe  blenorrhcea  or  diphtheria, 
'iliere  are  scarcely  any  two  parts  of  the  body  presenting  such  anal- 
ogy as  the  conjunctiva  in  its  relation  to  the  cornea  and  the  synovial 
membrane  in  its  relation  to  the  cartilage.] 
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Biiopl«  DUIocatinnH  ;  Trnumnlio,  CongeuIUl,  PidholoKlcal  Luxallont,  SitMuiBHolUb— 
I^ÜclDtcT.— Diltloultio!*  in  Reiluc-lioti,  Trovtmciil;  Reduilion,  Ancr-Tr«alia«uir— ' 
lUbitunl  Luxutinn».— Old  LttZutioiu,  TrMUBOoU— Caui|ilicst«d  LuuUona. — Co»' 

8im>LE  DISLOCATIONS. 

By  a  dislocation  {luxatio)^  we  understand  llial  conditioa  of  ■ 
joint  ill  which  the  two  articular  ends  are  entirely,  or  for  the  most  part, 
tlironrn  out  of  tlieir  mutual  relations,  the  articular  capsule  being  gcD* 
crally  partly  ruptured  at  tho  same  time ;  at  least,  this  is  almost  always 
the  case  in  ttaumatic  luxations^  i.  a^  in  those  that  hare  occurred  in  a 
healthy  joint  as  a  result  of  the  application  of  force.  Bcüides  these,  we 
distjn^ish  conffftiitai,  aud  gpontaneoua  or  pathological  luxation». 
The  lultcr  result  from  gradual  uloeratire  destruction  of  the  articular 
extremities  and  Ugnaients,  since  there  is  no  longer  the  natural  oppo 
sition  1o  muscular  conlractTon ;  we  shall  speak  of  this  hereafter,  as  it 
essentially  belongs  among  the  results  of  certain  diseases  of  the  joints. 
At  the  end  of  this  section  vre  shall  say  something^  about  oongenital 
luxations.  At  present  we  shall  speak  only  of  traumatic  dislocations 
Wo  occasionally  hear  also  of  subluxations ;  by  this  expression  we 
imply  that  the  articular  surfaces  have  not  separated  entirely,  so  that 
the  luxation  is  incomplete.  By  complicated  luxations  we  nuuin  those 
aooompanied  by  fracturi^s  of  bones,  wounds  of  the  skin,  or  ruptures  of 
larg^  vessels,  or  nerres,  or  all  of  these.  You  must  also  observe  tliat 
it  is  customary  to  designate  the  lower  part  of  Üio  limb  as  the  part 
luxated  ;  as  fur  instanoo  at  tlie  should cr-joint,  not  to  speak  of  a  lux* 
ated  scapula,  but  of  dislocation  of  the  humerus;  at  the  knee-joint,  not 
of  luxation  of  the  femur,  but  of  the  tibia,  ete. 

Dislocations  gencraQy  are  rare  injuries ;  in  some  joints  they  are  so 
rare  that  the  whole  number  of  cases  knoim  is  scarcely  half  a  dozen. 
It  is  said  that  fractures  are  eight  times  as  frequent  as  dislocations  ;  it 
seems  to  mc  that  even  this  is  too  large  a  proportion  for  dislocationa. 
The  distribution  of  luxAtions  among  the  different  joints  varies  very 
greatly;  let  me  show  you  this  by  some  figures :  According  to  J/oA 
ffaiffne's  statistics,  among  489  dislocations  there  were  8  of  the  trunk, 
62  of  the  lower  and  419  of  tho  upper  extremity,  and  among*  tho  latr 
ter  there  were  321  of  the  shoulder.  Hence  you  see  that  the  shoulder 
is  a  very  favorite  joint  for  dislocations,  which  is  readily  explained  by 
its  ooustruction  and  free  mobility.  Dislocations  arc  more  frequent 
among  men  than  women,  for  the  same  reasons  that  we  bare  alnadv 
«faovn  fraotureft  to  be  more  frequent  in  men. 
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Aa  iaducing  c&u.sas  for  dislocrutions,  wc  Imvc  external  applicaüooa 
of  furco  und  luuscrulur  actiuii ;  the  luttcr  uro  rare,  but  casn-s  have  been 
observed  where  dislocations  were  caused,  in  epilepiiofi,  for  infitance,  by 
musctilar  oofi  tract  ions.  As  in  fraoturc-t,  tlie  externa]  causes  are  divided 
into  direct  and  indirect.  For  instance,  if  one  gets  a  luxation  by 
falling  on  the  shoulder,  it  is  due  to  direct  force;  the  same  luxation 
might  occur  indirectly  by  a  person  witii  outstretc-licd  arm  falling  oo 
the  hand  and  elbow.  Whether  a  dislocation  or  u  fracture  wiU  result^ 
depends  chiefly  ou  the  puaiciou  of  the  jouit  and  the  nature  of  the 
uause;  but  niuch  also  depetids  on  whether  the  bones  or  tlie  articular 
ligameuts  give  way  the  more  readily ;  for  instance,  by  ilic  same  miinoQu- 
vre  on  dilTürcnt  öeud  bodies  we  may  sometimes  cause  fracture,  som» 
tiroes  dislocation.  As  in  fractures,  there  are  numerous  symptoms  of 
luxation,  of  which  some  m:ty  be  Tcry  noticeable,  and  arc  the  more  so 
the  »DoaeT  we  see  the  case,  und  the  less  tlie  displace m cut  of  the  ar- 
ticular ends  in  hidden  by  iuSaramatory  swelling  of  the  superjaoent 
•oft  parts.  The  altered  form  of  tlie  joint  is  one  of  the  most  important 
And  striking  symptoms,  but  which  only  leads  rjuickly  and  certainly  to 
a  diagnosis  when  the  eye  has  been  accustomed  to  readily  recognise 
differences  from  the  normul  form.  Correct  measurement  with  the  eye, 
accurate  knowledg:c  of  the  normal  form,  in  short,  some  taste  fur  scu]i>* 
ture  and  sculptural  anatomy,  so-called  artistic  anaton.y,  are  here  very 
useful.  If  tliere  is  very  slight  change  of  form,  even  the  most  prao* 
tiscNl  will  not  be  able  to  dispense  with  a  comparison  with  the  opposite 
aide,  and  hence  I  earnestly  urge  Vfju,  if  you  would  avoid  error,  always 
to  expose  the  upper  or  lower  half  of  the  body,  aa  the  case  may  be, 
and  to  compan;  the  two  sides.  You  may  best  fullow  with  the  eye 
the  direction  of  the  apparently  displacefl  bone,  and  if  tliis  line  doi^s 
Dot  strike  the  articular  cavity  accumtely,  th^re  will  most  probably  be 
a  dialocation,  if  there  be  not  a  fmcture,  close  below  the  artii^ulating 
head  of  the  bone,  which  must  lie  determined  by  manual  examination. 
The  lengthening  or  shortening  of  a  limb,  its  position  to  the  trunk, 
l1>c  dtätanee  of  eerlnin  prominent  pc>in(s  uf  the  skeleton  from  each 
other,  often  aid  us  in  making  at  least  a  prolmble  diagnosis  very 
quickly.  Another  symptom  perceptible  to  the  sight  is  ecehymosis  of 
the  soft  parts,  or  suggiUation.  This  is  rarely  distinct  at  tirst^  because 
the  blood,  escaping  from  the  torn  capsule  only  gradually,  pe-rhaps  not 
fur  several  days,  rises  near  the  skin  and  bceomes  visible ;  in  some 
caaes  the  effusion  of  blood  is  so  inconsiderable  that  it  is  not  perceived. 
Hie  symptoms  given  by  the  patient  are,  pain  and  inability  to  move  the 
limb  normally.  The  pain  is  never  so  great  as  in  fractures,  and  only 
appears  on  attempting  to  move  the  limb.  In  some  case»,  palicuts 
witit  luxations  may  pertorm  some  motions  with  tlie  limb,  but  only  in 
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uertain  directions,  and  to  a  very  limited  ext-ent.  Manual  examination 
must  Jjiiallj'  s<:ttlu  the  qucsliuD  in  most  cases;  it  must  show  that  tbo 
lirticular  cavity  is  empty,  and  tliat  the  head  of  tlie  boue  id  at  some 
other  point,  at  one  side,  above  or  below.  If  the  soft  parts  be  consid- 
erably swollen,  this  examination  may  be  quite  diihcult,  and  the  aid 
of  ami'sthcsla  is  often  necessary  for  a  correct  diagnosis,  especially  if 
the  exhibilioiis  of  pain  and  the  motions  of  the  patient  interfere.  On 
moving  tlie  extremity,  which  we  find  springy  or  slightly  movable, 
there  is  oceaaionally  a  feeling  of  friction,  an  indistinct.,  soft  crepiLition. 
"niis  may  result  partly  from  nibbing  of  the  head  of  the  bone  on  torn 
capsidar  ligaments  and  tendons,  partly  from  the  compression  of  firm 
blood-coQgnla.  Ucnce,  in  such  varieties  of  crepitation,  we  should  not 
at  once  conclude  on  a  fracture,  but  be  urged  to  more  careful  examina- 
tion. Fractures  of  certain  parts  of  the  articular  ends,  with  disloca- 
tion, are  most  readily  mistaken  for  luxations.  And  fonnerty  the  mode 
of  expression  on  this  point  was  not  exact^  for  displacements  about 
the  joint,  combined  with  fractures,  and  caused  entirely  by  them,  were 
also  termed  luxations.  At  preaoni  we  distinguish  these  fractures 
within  the  joint,  with  dislocations,  more  sharply  from  luxationa 
proper. 

Should  you  be  in  doubt  as  to  whether  the  case  is  one  of  dislocated 
articular  fracture  or  of  luxation,  yuu  may  easily  decide  the  question 
hy  an  attempt  at  reduction.  If  such  a  dislocation  is  readily  reduced 
by  moderate  traelion,  but  at  once  returns  when  you  leave  off  the 
Lrad-ion,  it  is  a  case  of  fracture  ;  for  a  certain  art  is  necessary  to  the 
reduction  of  a  di$]oc»tion,  and,  when  once  reduced,  it  tiftcs  not  readily 
recur,  although  there  are  exceptions  to  this  rule. 

A  contusion  and  sprain  of  the  joint  may  also  be  mistaken  for  lux- 
ation, but  tliis  error  may  be  avoided  by  careful  examination.  Old 
traumatic  luxations  may  soinctinies  be  niistjiken  for  dislocations  caused 
by  contraction.  Lastly,  in  paralyzed  limbs,  where  there  is  at  the 
same  time  relaxation  of  the  articular  capsule,  the  joint  may  l>e  so  very 
movable  that  in  certain  positions  it  will  look  as  if  dislocated.  In 
these  cases,  alsu,  the  Idstor)*  of  the  case  and  careful  local  examination 
will  lead  us  to  a  correct  condusion. 

Regarding  the  state  of  tlio  injured  parts  immediately  after  the  in- 
jury, in  cases  where  there  has  been  a  cliBni.-e  to  examine  them,  it  has 
been  found  that  the  capsule  of  the  joint  and  the  syno%'iaI  membrane 
are  torn.  The  capwdar  opening  is  of  variable  sis»  ;  occasionally  it  ia 
a  slit  like  a  button-hole,  sometimes  it  is  triangular,  with  more  or  leas 
ragged  edges  ;  ruptures  of  muscles  and  tendons  immediately  around 
the  joint  have  also  been  observed.  The  contusion  of  the  parts  varies 
greatly,  as  tloca  also  the  effusion  of  blood.    The  head  of  the  bone  doer 
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not  always  remain  al  the  point  wliere  it  escapes  from  the  niptiired 
capsule,  but  in  many  caxcs  it  is  higher,  lower,  or  to  one  fdde,  aa  the 
muscles  attached  to  it  contract  and  disptao^  it.  It  is  important  to 
koon-  timt  we  must  fre()ucntJy  bring  the  luxated  head  of  the  boiir  into 
a  diflisreot  puaitiuii  lK;fnrt:  we  cun  curr}'  it  bank  through  the  opening 
in  the  capsule  into  the  artioul.-tr  rarity. 

Occasionaür,  by  some  accidental  muscular  action,  the  dislocation 
IS  spontaneously  reduced.  In  the  shoulder,  rspeciatly,  this  has  been 
obserred  acveml  limes.  But  such  spontaneous  reductions  aro  very 
nrc,  bvcause  there  are  usually  certain  mechanical  obslructious  to  the- 
reduction,  wliich  must  be  overcome  by  skjtful  niaiiipulutian.  These 
hindemnces  consist  partly  in  contraction  of  the  muscles,  by  which  the 
head  of  the  bone  may  be  CJiught  between  two  contracted  muscles ; 
another  far  more  frequent  o^xitaoJo  is  a  smull  capsular  opening,  or  its 
occlusion  by  the  entrance  of  the  soft  parts.  Lastly,  certain  tension« 
of  the  capaular  or  strengthenbig  ligaments  may  hinder  the  reposition 
of  recent  traumatic  luxations. 

lu  treating  a  luxation  it  must  first  be  skilfully  reduced,  and  then 
means  be  employed  for  restoring  the  function  of  the  injured  limb. 
Wo  »I.all  here  only  speak  of  the  reduction  of  recent  dislocations,  by 
which  we  mean  those  that  are  at  most  eight  days  old.  The  most 
fiiTorable  time  for  reducing  a  dislocation  is  immediately  after  the  in* 
jury;  then  we  have  tlie  least  swelling  of  the  soft  part«,  and  Ultlc  or 
no  displacciucut  of  the  luxated  head  of  tlic  bone ;  the  patient  is  still 
TDentally  aud  physically  relaxed  from  the  accident,  so  tlmt  the  reposi. 
tion  is  not  unfrequently  very  easy ;  later,  wo  sluill  often  have  to  facili- 
,'ftate  the  operation  by  resorting  to  aniesthetics  to  remove  the  opposition 
f-TOf  the  mnscles.  Kegarding  the  proper  manoeuvres  for  the  reiluction, 
we  can  say  but  little  in  general  terms,  for  thw  of  course  depends  en- 
tirely on  the  mechanism  of  the  different  joints.  Formerly,  it  was  a 
^neral  nile,  for  the  rtxluction  of  ditdocJitions,  that  tlie  limb  should  be 
brought  into  the  position  in  which  it  was  at  the  moment  of  the  ilialo- 
cattoft,  so  that  hy  tra(;tion  the  head  of  the  lionc  might  be  rcplaonl  aa 
ft  had  escaped.  This  njle  is  only  important  in  a  few  cases ;  at  present, 
in  the  differiMit  dislocations  we  are  more  apt  to  resort  to  very  different 
«notions,  such  as  flexion,  hvper-ex tension,  abduction,  adduction,  eleva- 
tion, eta  Usually,  the  surgeon  directs  the  assistants  to  make  these 
■lOliotuii  and  himself  pushes  the  head  of  the  bone  into  plaoe  when  it 
fcw  been  brought  before  the  articular  cavity. 

Frequently  the  surgeon  alone  cun  accomplitJi  the  rrduetion.  1 
have  often  thus  reduced  a  dislocation  (»f  the  thigh  over  which  varinua 
igues,  aided  by  mnscular  laborers,  had  worked  m  i-ain  for  hours. 
In  throe  oases,  every  thing  depends  on  correct  anatomical  kiiowIiHlge, 
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und  you  may  readily  unJerstaod  tlmt  in  a  certain  direction  you  mmf^ 
not  unlrcqutiiilly  slip  the  lieud  of  the  bone  into  place  with  very  Witia 
fioroe,  while  in  another  position  it  might  be  entirely  inipoasible.  When 
the  head  of  the  bono  enter«  the  articuliir  cavity,  it  occasioiuUly  ohujhm 
a  perceptible  snap;  but  tiiis  does  not  alwaj-s  oc<:ur;  we  are  ouly  per- 
fectly uasured  of  8uc<»8sful  rü{>o!Ülion  by  the  restoration  of  Domuil 
mobility. 

If  we  do  not  succeed,  alouc,  or  with  a  few  assistants,  we  bare 
various  aids,  by  applying  long  slin^  to  Uic  liml),  and  hanng  sereral 
assistants  draw  in  one  direction.     This  traction^  which  of  oouiM  must 
be  opposed  by  a  countcr^x tension  of  the  body^  must  bo  regular,  not 
by  starts.     If  we  do  not  succeed,  even  in  this  way,  we  call  in  the  aid 
of  machinery  to  increase  the  power.     For  this  purpose  various  instru- 
menta were  formerly  employed,  such  as  the  lever,  screw,  ladders,  etc. 
Kow  the  multiplying  pulleys,  or  Schneider' MeneT»  cxtensioD-appan»- 
tua,  is  almost  exclusively  used.    The  multiplyiuf;  pulleys,  an  instru* 
ment  that  you  already  know  from  yuur  studies  in  physics,  for  inureaa* 
ing  power,  and  which  is  greatly  resorted  to  in  mechanics,  are  used  as 
follows  ;  One  end  of  the  rope  is  fastened  to  a  strong  hook  in  tlie  wall, 
while  the  other  ia  applied  to  the  limb  by  straps  and  buckles.    Counter- 
extension  is  made  on  the  body  of  the  patient,  so  that  it  shall  not 
l)e  moved  by   the  extension.      An  a^üsiätant  draws  on   the  pulley 
whose  power  of  course  increases  with  the  number  of  rollers  einploj 
Sehntider-MeneCa  apparatus  consists  of  a  strong  gallows,  to  tiie  inn 
side  of  one  post  of  which  ia  att.'tclied  a  movable  windlass,  which  maj 
l»e  turned  by  a  handle  and  held  bv  a  tootlicd  wheel ;  oi"er  this  wim 
lass  runs  a  strap  which  is  attached  by  a  hook  to  a  bandage  appliei 
«round  the  luxated  extremity.     In  luxation  of  the  lower  extremity  tl 
jiatient  lies  on  a  table  placiHl  lengthwise  between  the  posts  of  the 
lows,  or  for  refluction  of  an  arm  he  may  be  seated  on  a  chair  plno^ 
Ü1C  same  way;  the  cxiuntcr-ex tension  is  made  by  straps  by  which  the' 
patient  is  &stencd  to  the  other  post  of  tlie  gallows.    Both  of  these 
apparatuses  have  certain  advantages,  but  both  arc  troublesome  to  »p^l 
ply.     In  your  praetioo  you  will  have  liltlu  to  do  with  them,  aa  the^S 
are  almost  exclusively  employed  in  old  dislocations  whoso  trcatraeot 
is  more  rarely  undertaken  in  private  practice  than  in  hospitals 
Hurgical  clinics. 

At  present,  when  we  undertake  this  forcible  reduction,  it  is  always 
ander  the  intlucucc  of  aniesthetics.  To  produce  complete  relaxation 
this  umesthcaia  must  be  very  profound,  and,  as  the  chest  is  often  oor* 
/•rtnl  with  simps  and  girdles  for  counter-extension,  the  anresthrti« 
must  be  very  carefully  employed  to  avoid  dangerous  re3ult^•^.  But 
there  are  also  other  dangers  whioli  were  known  to  the  older  surgeon», 
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«bo  Ad  uoi  o  e  cUorafixiB.  Tinte  uvatfaUom:  If  the  pkticnt  is 
med  too  loog  with  tbeae  povrerful  ramcdie»,  be  oay  suddeolj  colkpte 
•ud  (lie;  Boreonr,  tbe  Ihnb  Biay  become  gkiigrenous  £tucn  the  ]H«m> 
ureof  tbestimp^orüiefe  nnj  be  subcutaneous  rupture  of  Ut^  Dervn 
Mid  voaad«,  «ad  ooosequent  pftnljaiSf  tnumaiic  aneurism,  exteouv« 
eupyatioo.  Mid  other  duigetoat  local  »OL-idcuts.  The  results  of 
pnanre  from  tfac  appUaiiccs  may  best  be  avoided  hy  «{giving  a  moist 
toDer-hguidage  from  below  upward,  and  fastening  tlie  stn|is  over  thia. 
Since  a  r^nlar  preemre  is  thus  made  over  the  eatire  limb,  tlie  prea»* 
ure  of  the  appliance  dose  above  the  joint  does  not  prove  so  injurious. 
Tbe  time  during  which  we  mar  continue  these  forcible  attempts  at 
replaeeraent  should  be  at  most  half  an  hour;  if  wo  do  not  8ut.\,-«cd  in 
lUs  time.  We  mnr  be  pretty  certjiin  of  not  doing  so  at  iilL  Uwe 
with  to  try  further  in  such  «uses,  we  should  resort  to  some  otlier 
method.  Until  recently,  we  had  no  measure  of  the  force  Utat  could 
be  (Bed  without  danger,  and  had  to  content  ourselves  with  estinmtiug 
it.  It  seems  scarcely  pos^Ue,  by  the  above  means,  to  t(>ur  out  ku 
nrm  or  a  icg\  but  not  long  since  tiiis  difl  occur  in  Paris,  and  in  n  case 
where  only  manual  extension  was  employed  I  Generally,  the  strapi 
tear  sooner,  or  the  buckles  bend.  Subcutaneous  ni]>tures  of  the  nervev 
Mid  Teasels  would  scarocly  \x  caused  in  a  healthy  arm  by  rcgiilnr  tmo 
tit«  on  tbe  whole  caLtremity ;  but  they  may  tear,  when  adherent  lu 
deep  cicatrices,  and  are  so  atrophied  as  to  have  lost  their  iiiinnal  otoa- 
ticity.  If,  under  such  rinMim stances,  the  conditrnns  could  always  be 
accurately  appreciatwl  l>efnrehand,  wo  should  frequently  entirely  ab- 
stain from  attempts  at  reduction ;  for.  in  such  casM,  rupture  of  a  iicr\'o 
or  Teasel  m:iy  follow  attempts  at  reposition  with  the  hand,  und  we 
oanoot  refer  the  accident  to  the  macluner>-.  An  instrument  hiLS  been 
invented,  by  whose  aid  tlie  force  employed  in  extension  may  bo  moaa* 
ured.  This  instrument  should  be  inserted  in  the  cxteusion-apparatua, 
and  shows  the  force  employed  in  weight,  as  is  customary  in  physics. 
Accopling  to  JValffaiffne,  wo  should  nut  go  above  two  hundred  kilo- 
gnimmes  with  this  dynamometer;  but  such  directions  are  of  oourae 
only  approiimative. 


If  the  reduction  has  been  accomplished,  the  main  point  has  cer- 
tainly been  gained,  but  some  time  is  still  rc<]uired  for  full  rclimi  of 
the  function  of  the  limb.  Tlie  wound  in  the  capsule  must  heul,  (or 
which  puqiose  perfect  rest  of  the  j(jint  for  s  longer  or  shorter  time  is 
requisite.  After  reposition  there  is  always  moderate  inflammation  of 
the  synoriiil  membrane,  with  a  slight  efTusimi  of  fluid  into  the  joint, 
and  the  latter  remains  for  a  time  pain^,  «tiff,  and  unwieldy.  If  re> 
durtion  has  cluecly  followed  the  injury,  the  joint  mutt  first  be  kept  per 
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fleetly  quiet ;  it,  is  surrminded  with  moist  bandages,  and  cold  compress«* 
ore  applied;  the  awulHiig  is  rarely  so  great  as  to  demnod  other  miit>- 
phloyfistic  rciiicUic«.  I«  ihc  shoulder- juiut  after  ten  to  fourteen  days  we 
begiu  passive  motion  and  contiuue  it  till  active  movements  cao  be 
made  and  the  arm  is  fully  useful ;  frequently,  it  is  many  morttbs  before 
movements  are  quit«  free,  and  elevating  the  arm  is  the  last  motion  to 
rotum.  In  other  joints  that  have  less  mobility,  active  movements 
may  be  permitted  much  sooner ;  thus  they  are  restored  especiaUy  early 
in  the  elbow  and  hip-joints,  and  in  the  latter  joints  we  may  permit 
attempts  at  motion  the  cnrltcr,  because  there  luxations  do  not  so 
readily  recur. 

If  active  motions  be  permitted  too  soon  after  reduction  of  •  di» 
location,  especially  in  those  joints  where  dislocation  readily  recurs,  as 
in  the  shouhh^r  and  lower  jaw,  and  if  the  luxation  recurs  once  or  ser- 
eral  times  bf^fore  the  capsular  opening  has  healed,  occasionmlly  the 
cepsule  docs  not  heal  completely,  or  there  is  so  much  distensibility  of 
the  capsular  cicatrix  that  tlie  patient  only  has  to  make  a  careless 
motion  to  Iux»tc  the  part  agtiiii.  Tlicn  wo  have  the  state  culled 
habitual  luxation,  a  very  annoying  state,  especially  in  the  lower  jaw. 
1  knew  a  woman  who  hud  a  dislocation  of  the  jaw  and  did  not  take 
care  of  hcrecif  long  enough  afterward,  so  that  it  soon  returned  sad 
had  to  be  reduced  again  ;  the  capsule  was  so  much  stretched  that,  if^ 
in  eating,  she  took  tuo  largo  a  morsel  of  food  between  tho  bat-k  teeth, 
she  at  once  luxated  the  jaw ;  she  accustomed  herself  to  the  manomi 
of  slipping  it  into  place,  so  that  she  could  do  it  with  the  grea 
fnrility.  Such  an  habitual  luxation  of  the  shoulder  may  occur  in 
snnio  wav.  I  have  scon  a  young  mnn,  who,  when  gesticulating  ri> 
lently,  had  carefully  to  avoid  raising  his  arm  quickly,  as  be  almost 
always  dislocated  it  by  tliis  motion ;  such  a  state  is  very  aimoying, 
and  is  difllcult  to  cure;  recovery  would  only  be  possible  by  long 
rest  of  the  joint,  but  patients  rarely  have  inclination  or  patience  fcr 
this  treatment.  It  is  well  for  such  patients  to  wear  a  bandage  that 
will  prevent  lifting  or  throwing  back  the  arm  too  much;  if  tlte  luxa- 
tion lie  avoidi-d  fcr  a  few  years,  it  will  not  recur  so  readily. 

tf  a  simple  dislocation  be  not  recognized  and  reduced,  or  i^ 
various  reasons,  we  cannot  reduce  it,  a  certain  amount  of  tnobiUiy 
nevcrtbeless  restored,  which  may  be  considerably  increased  by 
lar  use.     From  the  relation  of  the  head  of  the  bone  to  adjacent  bony 
processes,  and  Crom  displacement  of  muscles,  it  may  be  readily  uuder>^ 
stood  that,  for  purely  mechanical  reasons,  certain  motions  wiU  be  ifl>^| 
possible,  while  others  may  approximate  the  normal  mobility.     But^^ 
if  the  movements  be  not  methodically  restoretl,  the  limb  remains  stiff, 
the  muscles  become  atrophied,  nnd  liie  Umb  is  of  little  use.    TW 
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»TUitoinical  changes  in  the  joint  and  parts  around  arc  as  fullows :  the 
extraTssuted  blood  is  reai3eorbed;  the  capsule  folds  together  and 
atrophies  ;  the  head  of  the  bone  re«(a  against  some  bone  in  Uie  vicin- 
ity of  the  articulatinji^  ca^itj ;  for  instance,  in  luxation  of  the  humerus 
inward  against  the  ribs  niider  the  pectoralia  major,  the  soft  part* 
about  the  dislocated  head  beoome  infiltrated  with  plastic  lymph  and 
tranafonn  to  cicatricial  connective  tiasue,  which  partly  ossifies,  so 
that  a  sort  of  bon\*  articular  cavity  again  forms,  while  the  bead  is 
sufTOunded  by  a  newly-formed  couuective-tiasue  capsule.  In  the 
cartilage  of  the  head  of  the  bouc,  the  foUowiug  chiingcs  visible  to  the 
naked  eye  occur :  the  cartilage  becomes  rough,  fibrous,  und  grows 
adherent  to  the  parts  on  wliich  it  lies,  by  a  cicatricial,  firm  connective 
tissue.  In  the  course  of  time  this  adhesion  l>eocme9  vi^y  firm,  espe- 
cially if  not  disturbed  by  movements.  The  metamorphosis  of  cartilage 
to  cotmective  tissue,  followed  tmcroscopically,  takes  place  as  follows  : 
tlie  outiJugc-tissue  divides  directly  into  fine  filaments,  so  that  the 
limifi  acfjuirc»  firat  the  appearance  of  fibrous  cartilage,  thi-n  of  ordi- 
nary cicatricial  conuective  tissue,  which  unites  with  the  parts  uround 
and  receiv'Cs  vessels  from  them,  llie  surrounding  mnscles,  as  far  as 
they  are  not  torn,  lose  a  lai^e  part  of  their  filaments,  partly  from 
molecular  disintegration,  partly  from  fatty  metamorphosis  of  the  con- 
tractile 6ul>5tance ;  sul>suqucnüy,  new  muscular  iilamcnta  form  in 
tbeae  muscular  cicatrices. 

This  is  what  we  call  an  old  luxation,  and  it  is  In  such  cases  ospcy 
eially  that  the  above  methods  of  forcible  redui.4ion  are  employed. 
The  question,  how  long  a  luxation  must  have  existed  bi^fore  its  repo* 
ftition  is  to  bo  eotistdered  impossible,  cannot  be  answered  sinoe  the 
introduction  of  chloroform,  and  is  to  be  differently  answered  for  the 
various  joints.  Thus,  disIocÄtions  of  the  shoulder  may  be  reduced  after 
existing  for  years,  while  those  of  tlio  hi]>-joint  two  or  thrrje  months 
old  are  reduced  with  difficulty.  Tlie  chief  olostacle  lies  in  the  firm 
adheaioiu  of  the  head  of  the  bone  in  its  new  position,  and  in  the  loss 
of  oontTBCtUity  of  the  muscles,  and  their  dcgcnoralion  to  connective 
tissue.  Another  question  is,  whether,  when  such  old  drslocfitians  are 
nnluced,  we  attain  the  desired  effect  on  the  function,  especially  in  the 
ahoülder.  Imagine  that  the  small  articulating  cavity  is  filled  by  the 
atrophied  capsule,  and  tJiat  the  head  of  the  bone  has  lost  its  cartilage, 
then,  even  if  we  suoeeed  in  bringing  the  head  to  its  normal  position, 
restoration  of  function  may  still  ho  impossible,  and  I  can  assure  you, 
from  my  own  experiance,  that  the  final  result  of  a  verj'  tiresome  and 
long  after-treatment  in  such  casea  does  TK)t  always  repav  the  patience 
and  perseverance  of  the  pattf^mtand  sorgeon.  In  such  cartes,  the  result 
will  scarcely  be  mure  fiivorable  than  if  the  patient  tnes,  by  methodical 
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exerdaey  to  make  his  ümb  aa  useful  as  possible  in  ita  new  poaittop, 
irhicb  it  may  have  occupied  for  months  or  years.  We  may  facilitate 
this  CKeivisp  by  breaking'  up  theadhoäions  about  tbe  beaduf  the  bono, 
by  rotating  it  forcibly  wliilc  the  paticat  is  uuit-'stheii^-d.  li^  as  ooca^^ 
bioimlly  happens  iQ  abouldcrdialocations,  tbe  head  of  tbe  bone  ia  iU 
abnormal  |»oäition  so  presses  on  tlic  brnchiiU  plexus  as  to  cause  paraly- 
sis of  the  arm,  if  rediic-tiun  be  itnpossiblc.  it  may  bo  udvisiiblc  to  make 
au  incision  down  to  the  head  of  the  bone  to  dissect  it  out  and  saw  it 
off,  i.  0.,  to  make  a  regular  resection  of  the  head  of  the  humerus.  ] 
have  seen  a  case  where,  in  complete  paralysis  of  the  arm  after  a  luxa- 
tion of  the  hunn^nui  ilowinvard  and  inward,  decided  improvement  of 
the  function  of  the  anu  vms  uttuiued  by  the  above  operation,  altboug'h 
there  was  not  complete  recovery  of  tlie  paralysis. 


COMPLICATED  DISLOCATIONS. 


A  dislocation  may  he  complicated  in  various  ways;  most  hn^ 
quently  with  partial  or  entire  fracture  of  ihe  head  of  the  bane,  which 
ia  difficult  to  cure,  and  in  which  re]H>sition  is  oft4:n  oidy  partly  suc- 
cessful; in  txcatuieot,  attention  must  »Iwuys  be  paid  to  the  (mcturc; 
i.  c.,  a  dressing  must  be  worn  till  the  fracture  has  united.  At  the 
same  time  it  is  advisable  to  rcmovr  the  dressing  frwpiently,  »ay  every 
week,  and  to  apply  it  in  a  different  position  each  time,  so  that  tbe 
joint  may  not  become  stitf.  Nevertheless,  we  canuot  always  succeed 
in  attaining  perfect  mobililyi  so  that  I  can  only  advLsu  you  in  your 
practice  always  to  give  a  doubtful  prognosis  in  such  cases. 

Aaother  complication  is  a  coiucident  wound  of  the  joint.  For 
iiiatauce,  the  broad  articular  surface  of  (be  lower  epiphysis  of  the 
humerus  or  of  Lite  radius  may  be  driven  out  of  the  joint  with  such 
force  as  to  tear  througli  the  soft  parts  and  skin,  and  He  cjtp*>s»xL 

Of  cotirae  the  diagnosis  is  easy  in  such  cases  ;  reposition  is  aooom- 
plishfjd  according  to  the  above  rules,  but  we  still  liave  a  wound  of  th« 
joint ;  and  we  arc  liable  to  all  the  chances  spoken  of  under  wounds 
of  joints,  so  that  for  the  prognosis,  the  varieties  of  the  possible  result! 
and  the  treatment,  I  refer  you  to  what  has  already  been  said  (p.  224). 
Of  course,  it  is  worse  when  there  is  an  open  fracture  through  the  jobit 
here  we  cjin  neither  expect  rapid  clos>ire  of  the  wound  nor  rratorati 
of  the  function  of  the  joint,  and  wo  nm  all  tJie  danglers  that  threateft 
complicated  open  fractures  and  wounds  of  joint«.  The  dedston  as  to 
what  must  be  done  in  such  cases  is  easv,  when  there  is  at  the  same 
time  consideruble  cnitihiug  or  tearing  of  the  soft  i>arts;  undex  such 
circumsliinccs,  primnry  amputation  must  be  done.     If  tbe  iniurv  nf 
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die  M>ft  pArta  be  not  ^reftt,  wo  mn^  sometimes  hope  for  n  cure  b^ 

suppuration,  witli  a.  subsequent  stiff  joiui;  but,  as  exjMTicnce  showH, 

^lis  is  always  a  dangerous  experiment.     According  to  tlie  principles 

of  modern  surgerv,  in  euuh  cases  we  avoid  amputtttitm  by  dissecting 

out  and  nvring  oEF  tbe  fractured  articuUr  ends  of  the  bones  so  as  to 

niaicfia  stnipic  wuuiid.     This  is  tbe  regular  total  resection  of  a  joint, 

ma  operation  concerning  which  very  extensive  obsen'ations  have  been 

m»<]e  during  the  last  twenty  years,  and  of  wbich  modem  times  is 

justfy  proud  ;  by  its  means  many  limbs  have  been  preserved,  wbicb, 

according  to  the  old  rules  of  surgery,  should  unhesitatingly  have  been 

■mputated. 

In  regard  to  their  danger,  those  resections  vary  greatly^ccording 
lo  tl»e  joint  on  which  they  are  made,  so  that  it  is  difficult  to  make  any 
goskcral  remarks  alHJut  them.  But,  in  a  subsequent  section  (in  the 
tRB^tinent  of  chronic  fungous  discuses  of  the  joiuLs),  we  shall  study 
t)iÄ^  rery  bnportiint  point  more  carefully ;  what  has  been  said  will  give 
vorva  a  general  idea  of  a  resection  of  the  joint. 


CONGENITAL  LUXATIONS. 

Congenital  luxations  are  rare,  and  we  must  distinguish  them  from 

'«J^<ifi(»i«  i/itcr  partum  acquisitce^  L  e.,  those  tliot  have  resulted  at 

btr^Ji  from  manoeuvres  in  extracting  the  child,  and  which  are  merely 

«i«*»j>le  tmumiitic  luxations  which  may  be  reduced  and  cured.     Al- 

tlaough  congenital  luxations  have  been  observed  in  most  of  the  joints 

ot  X^  extreinitiea,  they  are  particularly  frequent  in  the  thigh,  and  not 

tm^^cqueotly  occur  on  both  sides  at  the  same  lime.     Tbe  head  of  the 

DOCke  stands  somewhat  above  and  behind  the  acetabulum,  but  in  muny 

'H»w<M'  it  can  readily  be  replaced.    As  a  rule,  the  disease  is  first  noticed 

wia«n  Üie  child  begins  to  walk.    ITie  most  noticeable  symptom  ia  a 

pr^CBuliar  wabbling  gait,  which  is  caused  by  the  head  of  the  bone 

it»  Tiding  behind  the  acetabulum  so  that  the  [kIvis  inclines  fonvard, 

sn^  also  because  in  walking  the  head  of  the  thigh  moves  up  and  dowu ; 

iHere  is  ne\*er  any  pain.     To  examine  the  child  more  accurately^  ycu 

Tttuy  unclothe  it  entirely  and  watch  ita  gait;  then  lay  it  on  the  back 

tnd  compare  tbe  length  and  position  of  the  extremities.     ]f  the  luxa 

üoB  be  one-sided,  the  luxated  limb  will  be  shorter  than  the  other,  and 

the  foot  tumcf]  inward ;  if  you  fix  the  pelvis,  you  may  often  reduce 

llie  dislocation  by  simple  traction  downward,     l^e  anatomical  exami- 

BoUoa  of  such  joints  has  led  to  the  fulluwing  results  :  not  only  is  the 

ht»d  of  (he  bou«  out  of  the  socket,  but  the  socket  is  JrregiUarly 

(tfined — loo  shallow  ;  later  in  life,  in  adults,  it  is  greatly  compressed 
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und  ßUet]  with  fat ;  when  the  ligamentum  t«res  exists,  it  U  ahiioi  malty 
\ong  \  tl)o  hend  of  the  bone  is  not  properly  developed  ;  in  some  caaea 
it  ia  not  halt  as  large  as  normal ;  the  articular  cartihige  is  usually 
completely  formed,  the  cajHule  very  large  and  reliixcd. 

Under  such  circumalanccs,  you  may  uuderstaud  that  it  is  excced- 
iiif^Iy  difücult,  iu  most  cases  imposäible,  to  effect  a  cure.  If  the  head 
be  ouly  partially  developed,  the  upper  border  of  the  acetabulum  al^ 
scut,  and  the  capsule  cnunmously  disteodL-d,  how  shall  we  restore  the 
norma]  condtlioti»  ?  As  to  tlio  causes  of  this  maUumiaUim,  the  most 
varied  In-potUeaes  have  been  advanced ;  the  opportunity  has  never 
occurred  of  studying  it  in  the  enihrya  There  is  an  arrest  of  develop- 
ment fron>  some  cauw-  It  is  assumed  that  ilieae  disturbances  followed 
previous  pathological  prooosscs  in  the  foetus,  and  the  most  probablo 
hypothesis  is  that,  in  very  early  embryonal  life,  the  joint  was  filled 
with  nil  abnormal  quantity  of  fluid,  and  so  distended  us  to  induce  ru(>- 
ture  or  at  least  great  dilatation  of  the  capsule.  Itoter  thinks  that 
abnornial  intra-uierinc  poHitJous  may  give  rise  to  these  luxations. 

Cure  of  this  stale  has  been  attempted  in  those  oises  where  direct' 
examination  has  sliown  the  existence  of  a  tolembly-developed  bead. 
In  such  cases  the  luxation  has  been  reduced,  and  attempts  made  to 
preserve  the  normal  position  of  the  thigh  by  aid  of  dressings  or  band* 
ages — the  child  being  kept  quiet  for  a  yejir  or  more.  The  result  of 
this  trciitm<;nt,  which  requires  great  patience  on  the  part  of  the  sur- 
gotjn  and  parents  of  the  child,  ia  shown  by  experience  to  be  only 
partially  satisfactory,  as  after  this  treatment  there  has  only  been  an 
unprovement  of  tbe  gait,  but  rarely  a  perfect  cure ;  and,  when  you  read 
in  orthopedic  pamplitets  of  the  frequent  cure  of  amgenital  luxatiotu, 
yuu  may  be  sure  ihui  in  most  oases  there  have  been  errors  of  diag^ 
nosis,  or  there  is  intentional  deception. 

Congenital  luxations  of  the  thigh  are  never  dangerous  to  life,  but, 
since  they  are  accompanied  by  a  change  in  the  centre  of  graviiy  of 
the  body,  in  the  course  of  time  they  have  an  effect  on  the  portion 
and  curvature  of  tlie  vertebral  column  ;  this,  and  a  limping,  wabbling 
gait,  are  the  only  inconveniences  they  cause.  There  can  only  be  a 
hope  of  successful  treatment  in  verj  early  youth ;  but,  as  the  surgeon 
cannot  promise  a  successful  result  in  less  than  one  to  thrco  years,  few 
patient«  are  put  under  treatment 

I  will  here  mention  a  rerv  rare  ocrnrrenee,  Trhich  I  have  only 
met  with  oncft,  in  certjiin  movements  the  tendon  of  tbe  long  head 
of  the  biceps  brachii  may  slip  out  of  its  groove  and  hang  on  the  bor- 
der of  the  greater  or  lesser  tnbfircle ;  then  the  arm  stands  fixed  in  a 
slightly  abducted  position.  If  we  hold  the  shoulder-blade  steady 
and  relax  the  tendon  by  slowly  raising  the  arm,  then  by  slightly 


COXGEHTTAL  LUXATIONS. 


271 


folatiiijg:  the  arm  we  oan  easily  slip  the  tendon  into  placv  ;  the  paia 
eeases  at  once,  and  all  motions  arc  fre«?.  For  this  luxation  to  oor,ur, 
the  fascia-like  membrane  which  covers  the  sulcus  must  tear  or  be 
much  relaxed.  The  lonnar  is  improbable  ;  where  the  latter  is  the 
oue,  the  accidoiil  readily  rvcurs.  Some  persons  have  the  covenng' 
«f  tiio  suIcuH,  ill  whidi  th«*  tibialis  poetticus  muscle  lies,  so  relaxed 
that  they  can  voluntarily  luxute  tiiis  t«udon  and  let  it  snap  Into 
place  with  an  audible  souud. 

[Cases  where  the  tendon  of  the  quacMccps  femoris  and  patella 
may  Ije  voluntarily  luxated  and  snapped  back  into  place  are  prub* 
ably  loss  rare.  The  translator,  ainon^  other  ease»,  hau  IühJ  one  pa- 
tient IS  montlis  old  who  eouhi  do  this  at  pleasure,  and  when  irritated 
about  »ny  thing  would  snap  his  patella  oven  if  his  lc>r  wore  firmly 
held.  This  log  having  been  placed  in  a  plaster  dresHing,  he  began 
ths  same  performance  with  the  other  leg.  Then  both  legs  were  left 
free,  and  after  some  weeks,  when  hia  gonäral  health  and  temper  im- 
proved, the  phenomenoD  ceased.] 

[In  diagnosis  you  may  exrinde  luxation  whon  the  region  of  the 
joint  is  filk-d  and  then?  is  no  pathognomonic  depression  where  it 
shnnld  occur;  for  instance,  in  fracture  of  the  humerus  without 
luxation  the  normal  rounding  of  the  »houMer  will  be  present,  and 
on  palpation  you  cao  discover  the  head  of  the  humerus  In  the  gle- 
noid fossa. 

When  luxations  have  exiüte«!  a  long  time,  thearticular  cavity 
becomes  filled  with  nofiplastic  cicatricial  tissue;  this,  with  tb«  fixa- 
tion of  tbe  dislocated  bead  of  the  hone,  hinders  reduction. 

In  attempting  reductions  of  old  diälucatiuns  we  must  bear  in 
mind  the  liability  to  rupture  of  atherom:itou8  iirti-rie-s,  or  of  thos« 
that  have  become  adherent  to  cicatrices  ;  the  latter  complication  is 
especially  dangerous  with  large  venous  or  nerve  trunks. 

Abnormal  mobility  of  a  joint  after  luxation  is  not  solely  due  to 
continuance  of  the  rupture  of  the  capsule  or  stretching  of  the  cica- 
trix in  it,  for  it  dues  not  encloüe  the  ends  of  the  bone  so  closely 
that  it  would  prevent  luxation  ;  this  is  done  by  atmospheric  press- 
ore,  and  alMi  by  the  articular  ligaments  and  tendinous  aponeuroses 
woven  into  the  capsule.  In  every  complete  dislocation  these  are 
torn  ;  like  all  fibnms  tissues  they  heal  with  diHioiilty.  and  if  move- 
ments are  begun  before  consolidation  is  complete  the  parts  separate 
and  tbe  joint  remains  abnormally  movable. 

When  a  dislocation  has  existed  a  long  time,  and  the  envitv  has 
DCkfi  been  61led  up,  it  becomes  too  small  fur  the  head  of  the  bone, 
just  as  the  orbit  decreases  in  size  after  removal  of  au  eye,  on  ao- 
;Ooant  of  reduced  pressure  on  one  side. 
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When  diminisbed  motion  ia  dae  to  adhesions  about  the  joint, 
these  may  be  broken  np  during  anaesthesia  by  forced  rotatioD  of 
the  head  uf  the  bone. 

In  irreducible  luxations  the  question  may  arise  as  to  opening 
the  joint ;  under  our  present  aiitiiteptio  methods  this  operation 
would  not  bo  dangerous,  but  it  is  rarely  indicated,  for  recent  dislo- 
cation» can  almost  always  be  reduced,  and,  when  they  cannot,  evvn 
opening  the  joint  does  not  aid  a  great  deal. 

When  fracture  occur«  with  luxation  we  ordinarily  delay  trying 
to  reduce  the  latter  till  the  funner  has  united  ;  of  course,  If  the 
reductiuu  can  be  readily  done  it  should  be  first  attended  to. 

■Among  the  dislocations  should  be  classed  a  peculiar  injury,  lux- 
ation of  the  semilunar  cartilages  of  the  knee  ;  this  Ih  very  rare  on* 
less  there  are  other  changes  in  the  joint,  »o  that  it*  occurrence  is 
actually  doubted  ;  but  it  doe»  occur,  and  come»  as  an  habitual  luxa- 
tion. ÜBUally  it  is  the  inner  cartilage  which  shoves  forward,  vo 
that  the  inner  condyle  of  the  femur,  instead  of  sliding  on  the  earti- 
lago,  slips  behind  it.  The  displacement  usually  occurs  on  forced 
flexion  of  the  joint,  the  toes  at  the  same  time  turning  out  want 
The  symptoms  are,  ßxatlon  of  the  knee  in  imperfect  extension  with 
•light  external  rotation  of  the  foot  ;  if  we  try  to  rotate  the  knc^ 
there  are  rcsislance  and  pain,  the  kueo  may  bo  flexed  to  a  right  an« 
gle,  the  cartilage  may  be  felt  at  the  anterior  border  of  the  joint.] 
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LECTURE  XIX. 

Lorira)  Kstiuu-k«. — IiüuHm  from  Large  UUBfles,— Various  Forms  of  Bui  let- Wound*. 
— ^Tntn-^iHiriiitinn  and  Care  of  tho  Wouc^d  In  Üi«  Field. — Treatmeut. — CocipUo- 
led  GnDBhot-Fracturos, 

I«  war  many  injuries  occur  that  are  to  be  cIsÄsed  amoii^  simple 
fiBaawd,  cut,  punctured,  and  contused  wounds ;  gunabot-wonntU  thein- 
•^Its  must  be  classed  with  contused  wounds ;  but  tliey  hare  some 
{>^»<:ulixritie3  that  entitle  them  to  a<*parHte  coa&ideraliuti,  in  doing 
iF^Ieli  «-e  must  briefly  come  in  contact  with  the  domain  of  military 
««jr^ry.     Siuco  firc-arma  wore  first  uat^il  in  warfare  (1338),  ^nKliot- 
«rounds  hare  received  special  attention  from  surgical  writers,  so  that 
the  literiturc  on  tlu's  subject  has  become  very  extensive  ;  of  late,  in- 
deed, military  surgerv  has  been  made  ahnosi  a  separntu  brutich,  which 
Includea  the  care  uf  soldiers  in  peace  und  war,  und  üie  special  hygienic 
and  dieletJo  rules  which  arc  so  itnportuut  in  barracks,  in  stationary 
aof]  field  hospitals,  also  the  clothing-  nnd  food.     Alihoiif^h  the  Itoman^ 
U  Was  mentioned  in  the  introduction,  had  surgeons  appointed  by  tlie 
Mate  with  the  army,  in  t}ie  middle  ag4^  it  was  more  common  for  every 
leader  of  a  troop  to  have  a  private  doctor,  who,  with  one  or  more 
UBUtants,  verv  Imperfectly  took  core  of  the  soldiers  after  a  bnltle, 
sod  then  usually  went  on  with  the  army,  leaving  the  woundfd  to  tho 
ou«  of  compassionate  people,  without  the  commander  or  the  anay 
taking  the  responsibility. 

it  was  not  till  standing  armies  were  formed  that  surgiKins  were 
dialled  to  certain  buttahuns  and  cumpunies,  nnd  ucrtaiu  (still  rcrv 
imperfect)  rules  and  regulations  were  made  for  the  care  of  the 
*oiitided.  The  position  of  military  surgeon  was,  iu  those  days,  very 
Änoblc,  and  sueh  as  we  do  not  hear  of  now  ;  for,  even  in  the  time  of  the 
^tfaerof  Frederick  the  Great,  the  army  surgeon  was  publicly  flogged 
•^  lie  permitted  one  of  the  long  grenadiers  to  die.    At  that  time^  wheo 
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the  troops  nmrclicd  to  meet  tlie  enemy  at  a  parado^ep,  tbe  move- 
ment« of  the  army  were  very  tedious  and  elow  ;  the  large  annics  bad 
immeDse  trains ;  for  inst«noe,  in  the  Tiiirty  Years*  Wnr,  the  L-ineere  car- 
ried along  their  wives  and  children  in  innumerable  wftgons ;  hence,  in 
the  medic&l  arrangements  pertaining;  to  tbe  train,  there  M'as  no  nfr 
ccssity  for  greater  fawHiiea  of  moliou.  The  tactics  started  by  Frcd- 
eiick  tbe  Great  required  greater  mobility  of  the  beary  trains,  wbicb^ 
however,  wan  only  practically  carried  out  in  the  FrenrJi  army  under 
Napolf>on.  As  long  as  a  small  province  remained  the  scat  of  war 
during  a  whole  campaign,  a  few  hirge  boitpitalg  in  neiglihoring  cities 
might  suffice  ;  but,  when  annies  moved  about  rapidly  and  bud  a  fight 
now  here  uow  there,  it  becume  Dcccssnry  to  furnish  more  movuble, 
so-called  field  hospilals,  not  fur  from  the  field  of  battle,  and  wbidi 
could  be  readily  moved  from  place  to  place,  lliese  ambuluticee,  or 
flying  hospitals,  are  the  idea  of  one  of  tbe  greatest  of  surgeons,  Lar- 
rey,  of  whom  we  have  already  spoken.  As  I  shall  shortly  tell  you 
what  is  done  with  the  woundi>d  from  the  time  they  arc  injured  till 
they  enter  the  general  hospiial,  1  will  here  dismiss  this  subject,  and 
only  mention  some  of  the  many  excellent  works  on  military  surgenr. 
Especially  interesting,  nut  only  medically  but  bistorically,  are  the 
somewhat  lengthy  **  Memoirs  of  Larrey,"  iu  which  1  espcviully  recom- 
mend to  you  the  Egyptian  and  Kussian  campaigns.  Iliesc  tnonioira 
contain  all  Napoleon's  campaign».  Another  excellent  work  we  liaire 
in  English  literature,  John  ffennenU  "Principlea  of  Military  Sur- 
gery;" and  in  German,  besides  many  other  excellent  works,  wc  have 
'•The  Maxims  of  Military  Surgery,"  by  Stromtyrr^  which  is  cnnipoaed 
chiefly  of  experiences  in  the  ftcbleswig^Htdstein  War;  and,  lastly, 
"Principles  of  General  Militsry  Surgery,  from  Iteminisocnces  in  tbe 
Crimea  and  Caucasus,  and  iu  the  Hospital,"  by  Dr.  JPiwgitff". 

AVounds  caused  by  large  missiles,  such  as  cannon-balls,  grenades^ 
bombs,  shrapnel,  etc.,  aie  partly  of  such  a  nature  tliat  they  kill  at  orci^ 
in  other  cases  tear  off  whole  cxtrenniltes,  or  so  shatter  them  that  am- 
putation is  the  only  remedy.  Tlie  extensive  tearing  and  crushing 
caused  by  these  shot  do  not  dilTer  from  other  large  crushed  wounds 
caused  by  machinery,  which  unfortunately  now  so  often  occur  in 
civil  practice. 

Musket-balls  used  in  modem  warfare  differ  in  some  fHspecte: 
while  the  Mnali  copper  buHols  with  which  the  Circassians  shoot  are 
scarcely  larger  than  our  so-callcti  buckshot,  large,  hollow,  leaden  buU 
leta  were  used  in  tbe  late  Italian  War;  tliese  were  much  largvr  tlun 
(he  old-fftsh  ioned  ones,  and  were  particularly  dangerous,  because  they 
readily  broke  upon  striking  a  bone  or  tense  tendon.  l)Bäidi*s  these, 
the  solid  round  and  conical  bullet  are  used,  but  their  effects  do  not 
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Itfler  niuc-li.  Tlie  Prussian  long-  bullet,  wliioli  is  beld  in  tue  c»rtiidge 
of  tUe  needle^^in,  is  a  solid  bullet  of  tlm  fonn  and  size  of  an  ucont. 
Ton  miiat  not  think  that  the  projectile,  as  found  in  the  wound,  has  the 
lune  shape  as  when  put  in  tliu  gun  ;  but  it  is  changed  in  forra  as  it 
oomca  out  of  the  rifles  of  the  jj^uu,  and  is  aUo  flattened  in  the  wound, 
BO  iLat  wc  oflcii  ßtid  it  u  shapeless  mass  of  lead,  whieh  scarcely  sliowi 
the  furm  of  the  projectile.  We  shall  now  briefly  consid(!T  the  vurioua 
injuries  that  may  be  caused  by  a  bullet;  in  doing  which,  we  sliall 
tutturally  conBae  ourselves  to  the  chief  forms. 

la  one  set  of  uises  the  bullet  makes  uo  wound,  but  simply  a  con- 
tuti^n  of  the  soft  pjirls,  accornpnnied  by  great  suggillatioti  and  occa- 
sionally by  subcutaneous  fnwture.  According  to  reocnt  aulhoriliw, 
simple  subcutaneous  fractures  are  not  very  uncommon  in  war.  These 
injuries  are  cuusod  by  spent  bullet«,  L  e.,  such  as  eotno  from  a  long  dis« 
tance  and  bare  not  force  enough  to  penetrate  the  skin  ;  such  u  bullet, 
striking  over  the  liver,  may  push  the  skin  before  it  and  make  a  depres- 
sion to  or  a  rupture  of  the  liver,  aud  then  fall  back  without  producing  an 
estemal  woumt  Like  injuries  are  onitsed  by  bullets  striking  the  skin 
at  a  very  obiiipie  angle.  Firm  bodie.*»,  sucb  as  watches,  pocket-books, 
coins,  leather  straps  on  the  uniform,  ete.,  may  also  arrest  the  bullet. 
Tb«8ft  contused  wounds,  which,  especially  when  uiTecting  the  aMotnen 
or  thorax,  may  prove  very  dangerous,  have  always  eicil«d  the  atten- 
tion of  surgeons  and  soldiers;  funnerly  tliey  were  aUrays  referred  to 
;he  »o-called  **  wind  of  the  ball/'  and  it  was  thought  that  they  were 
Ittosed  by  the  bullet  {Missing  rery  close  to  the  body.  The  idea  that 
ktjuries  oouM  be  caused  in  this  way  was  so  firmly  established,  that 
eren  rery  well-informed  persons  wonied  themselves  in  trying  to  ex- 
plain  thiwretieally  how  they  resulted  from  the  wind  of  tlie  ball.  One 
■aid   that  the  air  in   front  of  aud  near  the  bullet  was  so  compresset) 
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that  the  injury  wns  due  to  tliis  pressure ;  snotner  tlinug'St  ihat,  from 
tUe  friction  in  tba  barrel  of  the  gun,  tbe  bullet  w:is  charged  with 
oLtictricity,  and  ouitid  in  some  unknown  manner  causu  contusion  and 
burning  at  a  certain  distance.  If  liie  conclusion  thiit  the  whole  idea 
iif  t1ie  wind  nf  bnlls  whs  a  fiible  had  been  arrived  &t  sooner,  these 
fantastic  iljcorics  would  not  have  arisen.  Contusions  from  spent  and 
oblique  bullets  urc  to  be  treated  like  other  cotitU!<tutis. 

In  the  second  case,  the  bullet  does  not  enter  the  soft  pflrls  deepljd 
but  carries  away  p^rt  of  the  skin  from  the  surDic«  of  tbe  body,  leaving 
a  jfiitler  or  furrow.  This  variety  of  gtinshot- wound  is  one  of  tlie 
slightest,  unlesü,  as  may  hnppen  in  tho  bead,  the  Ixme  ia  grazed  by 
the  bullet,  and  portions  of  lead  remain  iii  the  skull. 

The  third  ease  is  where  the  bullet  enters  the  skin  without  escap- 
ing ugiiin ;  tbe  buUel  enters  and  generally  remain»  in  the  soft  parts ; 
it  miikes  a  tubultir  wound.  Various  other  foreign  bodies  oisy  be  car- 
ried into  these  wound«,  such  as  portions  of  uniform,  cIotb|  leather, 
buttons,  etc. ;  a  I>(inc  may  also  bo  splintered,  and  ihe  splinters  driven 
into  the  wound  and  tear  it.  After  |ierforatiiig  thf  skin  and  soft 
parts,  the  bullet  tiiight  rebuund  from  a  bone  and  fitll  out  of  the  eatne 
opening,  so  lliat  yuu  would  tiut  fiud  it  in  the  wound,  in  spite  of  there 
1>uing  only  one  o|>euit]g.  The  wound  that  the  bullet  makes  on  entering 
the  btnly  is  usuiilly  round,  corresponding  to  the  ähu|>e  of  the  ball ;  ita 
edges  are  coniuscd,  oeca«iouully  blul»b-bluck,  und  somewhat  luvcrtcd. 
These  characteristics  hold  in  tbe  majority  of  cases,  but  are  not  al^ 
sul'jle. 

Tlie  fourth  and  last  ensc  is  where  tbe  bullet  enters  at  one  point  and 
escapes  at  another.  If  the  course  of  the  wound  is  entirely  through 
,tlie  soft  |uirts,  and  ibc  bullet  has  carried  in  no  foreign  body,  the  point 
of  exit  is  usually  smaller  than  tlie  entrance,  and  is  more  like  a  tear. 
If  the  bullet  has  Rtnirk  a  Uiiie  and  driven  bone-spliniers  or  other  for- 
eign body  before  it-,  the  point  of  exit  is  oocasiotudly  much  larger  tlian 
the  entrance;  tltere  may  also  be  two  or  more  pointa  of  exit  from 
bursting  of  the  bullet  into  sevenil  pieces  or  from  several  splinters  of 
bone.  Lastly,  >plintcn(  of  bone  inuy  make  openings  of  exit  like  those 
from  a  bullet,  while  the  latter,  or  part  of  it,  remains  m  the  wound. 
Too  much  value  lias  been  attached  to  the  distinction  of  the  openings 
of  entram:«'  and  fxtt;  this  is  only  hnportant  in  forensic  oases,  wherr 
it  may  be  desirable  to  know  from  which  side  the  bullet  came,  as  thlh 
may  give  a  clew  to  the  author  of  the  injury.  Tlie  course  of  Uie  bullet 
Ihrou^h  tlie  deep  part»  is  oa.u:iioimlly  very  pocuUar ;  its  course  is  some- 
limes  deviated  by  bones  or  tense  tendons  and  fasciee,  so  that  we 
should  be  greatly  mistaken  in  supposing  that  the  union  of  the  points 
oi  entrance  and  exit  by  a  straight  line  always  represented  the  ooune 
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tbe  bullet»  In  tiris  respect,  the  eocirclinff  of  tlic  stull  and  tliomx 
most  peculiar:  for  inÄtnnce,  a  bullet  strikes  tlie  sternum  otiÜquely, 
t  nritbout  Bufficient  force  to  perforat«  this  bone;  the  bullet  inay 
a  along  a  rib  under  the  stun  to  the  stele  of  the  thorax,  or  even  tn 
the  spiiiiil  column,  bi-forc  escaping  ag^iiin  ;  from  the  position  of  the 
points  of  entry  and  exit,  we  might  suppose  the  bullet  had  p:iss(^d 
directly  llini^ug-h  the  ciiest,  and  be  ^eittly  astonished  when  suuh 
patients  oonie,  witliout  any  difficulty  of  breatJiing,  to  have  their  wound 
dressed. 

The  coinplicntioii  of  girnnhot-wonnds  with  hams  by  powder,  «uch 
results  from  slioolin^  at  close  quarters,  rarely  occura  iti  war.     It  is 
lOt  rare  in  cnses  of  nceiJents  from  careless  hundliiig-  or  bursilug  of 
fire-amis,  or  from   bhisling,  and  may  cwise  the  (freato&t  varietv  of 
bum.     Tlie  burnt  partirles  of  powder  often  enter  the  fltin  and  lieni 
lere,  giring  it  a  bluish-black  appearance  for  the  rest  of  life.     Mure 
this  in  the  chapter  on  bums. 

In  gunshot  injuriL-s,  there  is  aaid  lo  be  scarcely  any  |Miin;  Ihenipidity 
of  the  injury  is  such  that  the  patient  only  feels  a  blow  on  the  side 
from  which  the  bullet  comes,  and  does  not  for  aome  time  porceire  the 
bleeding  wound  and  actual  pain,  There  are  numerous  examples 
where  combatants  bare  received  a  shot,  especially  in  the  upper  ex- 
tremity, viütout  knowing  it  till  told  by  some  one,  or  haviug  their 
attention  attracted  by  the  flow  of  blood. 

In  gunshot,  as  in  contused  woumls,  the  bleeding  is  usually  less 
'han  in  inciso^l  and  puncturiKl  wounds;  but  it  would  be  a  grent  mis- 
take to  suppose  that  arteries  which  have  been  shot  through  do  not 
bleed.  On  the  coutrary,  many  soldiers  never  leave  the  battle-field, 
having  died  frum  rapid  ha-morrlmge  from  large  artcrii^  When  one 
baa  seen  a  ful)y<divided  carotid,  subcla\'ian,  or  femond  artery  bleed, 
he  will  koow  that  in  a  very  short  time  the  toss  of  blood  will  be  so 
great  Ihat  the  only  hope  of  wifety  lies  in  immediate  aid ;  so  that  a 
hicmorrhage  of  two  minutes*  duration  from  one  of  these  arteries  is 
certainly  fatal.  But  arteries,  even  hs  lurge  us  the  mdlul,  often  bleed 
but  little.  The  first  surgeons  who  gave  us  dcscriptious  of  gunshot- 
wounds  called  attention  to  this  point 

Before  pjissing  to  the  tj-eatment  of  gunshot-wounds,  T  would 
briefly  picture  to  you  the  transportation  of  and  first  aid  oflered  to  the 
wounded  in  battle.  For  the  firat  aid  there  are  usually  established 
oert&iu  temporary  phicci  for  dn.-ssiiig  the  wounded,  in  etonie  ehi-ltcred 
plaoe  close  behind  the  line  of  battle,  usunlly  in  rear  of  the  bnitertcs ; 
these  are  designated  by  white  flags.  The  wounded  are  first  brought 
to  this  spot,  either  by  soldier«  or  by  a  trainwl  ambiilanfT  corji».  Of 
course,  those  wounded  slightly  or  in  the  upper  extremities  walk  to  the 
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siHit.  The  ambulance  corps  ha«  proved  so  efficient  in  late  ware  (ht 
it  vrüi  certainly  be  more  trusted  to  ia  future.  It  is  rom[>oeed  uf 
nunes  trained  to  brinf^  tlic  wounded  from  the  Geld,  and,  when  dpoc»- 
suiy,  to  give  tbem  temporary  aid,  as  iii  arresting-  bleeding  from  arte» 
ries  and  wounda,  et&  lliey  have  been  tmlntd  to  carry  a  patient 
between  two  of  tbein,  either  without  utiier  support,  or  on  an  impro 
vised  litter.  For  this  latter  purp«)sc  tlicy  usually  c»rry  a  lance  and  a 
piece  of  clotli  longer  and  broader  than  tlie  body.  The  luuces  are 
passed  through  hems  along  the  sides  of  the  cinth,  and  a  barrow  is 
thus  made;  bayonets  or  swords  may  ha  used  as  provisional  splints  for 
snpporting  a  limb  that  has  been  badly  shot  The  wounded  are  thus 
brought  to  the  dressing-place,  und  the  first  dressings  are  applied ; 
these  remain  on  till  the  patient  reaches  the  nearest  ficld-hoepital.  At 
the  same  time  hfcmorrhag«  must  be  securely  arre-Sted,  and  injuretl 
limbs  so  arranged  that  transportation  may  do  no  harm;  btdlets,  for- 
eign bodies,  and  loose  splinters  of  bone  near  the  surfaee,  should  be 
removed,  if  it  can  be  done  qtnckly  and  readily.  I.inibs  that  have 
l>een  entirely  crut^licd  by  large  shot  should  be  at  nncc  amputated,  if  e 
dressing  cannot  be  so  applied  as  to  render  tninsportalion  possible. 
The  chief  object  of  this  dressing^place  is  to  render  the  wounded 
transportable;  hence  it  is  not  proper  to  do  many  or  tedious  operation» 
there.  From  the  great  pressure  of  the  constnuily-infreaüing  throng 
from  the  front,  only  the  most  important  cases  can  be  attended  to  here, 
and  IHroffoff'  is  right,  though  it  seems  cntel,  when  he  says  the  sur> 
gcons  should  not  exhaunt  thi-ir  strcnglh  on  the  mortally  wouiidcil  and 
the  dying.  But,  if  possible,  every  patient,  when  carried  to  the 
ßeld-hospital,  sltould  receive  a  short  written  account  of  what  was 
found  at  the  first  examination;  a  carJ,  containing  a  few  words,  thrust 
into  one  of  his  pockct3  is  enough.  The  chief  point  is  to  tell  whetbei 
the  ball  has  been  extracted,  whether  a  wound  of  tlic  breast  or  abdo- 
men is  perforating,  etc.,  which  will  save  time  to  the  surgeon  at  the 
hospital  and  pain  to  the  patient.  Part  of  the  ambulance  corps  has 
the  further  duty  of  placing  the  wfmnded  properly  in  wagons  for  U\r- 
ther  transportation,  under  direction  of  the  aurgcoo.  For  llits  purpose 
there  are  special  ambulancea,  constructed  most  variously,  which  take 
some  patients  lying  down,  others  sitting  up.  There  are  rarely  enough 
of  tlicsc,  and  it  is  often  necessary  to  use  common  wagons,  co^'ered 
with  hay,  straw,  etc.  These  wagons  convey  the  wounded  to  the  next 
field-hospitid,  which  is  e$tablishe<l  in  a  neighboring  city  or  town ; 
for  it  the  largest  attainable  rooms  shonM  be  taken.  Sohool-lionses, 
churches,  or  bams,  may  be  seized,  although  the  latter  are  the  beet 
In  these  places  beds  arc  prepared  with  straw,  a  few  mattresses,  and 
beilctollies.    Surgeons  and  nurses  await  anxiouslr  the  arrival  of  tha 
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fir*t  load  of  patient?,  having  been  alreiidy  notified  of  tbe  commenoe« 
ment  of  the  battle  by  the  thunder  of  the  artillery.  Here  bcjpns  the 
aucnrat«  cxHiniuation  of  patients,  who  were  only  lempornrily  dressed 
uD  the  fn.'Id,and  here  operating  gtie«  on  moat  actively.  Amputations, 
resections,  cxtmctions  of  bullets,  etc.,  are  done  by  wholesnle,  and  the 
Burgeon  who  has  been  anxious  for  his  first  operation  on  a  living 
patient  raaiy  operate  till  he  stops  from  exhaustion.  This  continues 
till  fiir  into  the  night;  the  fight  lasts  till  late  in  t}ie  evening,  and  it  is 
uear  nH>niing  before  the  last  loads  of  wounrled  come  in.  With  bad 
lighlSsOn  a  temporary  operating^table,  and  often  with  nnsltilfiil  nurses 
for  asaistants,  the  surgeon  muRt  ai  once  examine  every  patient,  down 
to  the  last,  and  tUnn  operate  and  dross  his  wounds,  in  tbo  ficld4io^ 
pitala  the  wounded  haire  a  period  of  n-st,  and,  if  possible,  those  who 
have  been  operated  on  or  are  seriously  liurt  should  not  Ik.*  muvLiI  to 
■Dotber  hospitid  till  healthy  suppuration  begins  and  healing  has  at 
least  comnienwHl.  This  cannot  always  be  done,  Oecasiumdly  the 
place  where  the  tield-hospital  has  been  established  luusl  be  vacated. 
If  one  belongs  to  the  vanquislied  parly,  und  the  enemy  lakes  the  place 
where  tlie  iield-hospital  was  established,  the  surgeons  are  usually  taken 
prisont-re  witJi  thfir  wounded;  for,  even  when,  the  enemy  is  most 
humane,  aft^r  a  great  battle  th^^re  is  orten  such  a  demand  for  surgeons 
that  those  of  the  enemy  cannot  take  tbe  proper  care  of  wounded 
priaooera.  A  few  years  since,  in  Geneva,  a  convention  of  E^iropean 
powers  determined  that  surgeons  and  sanitary  supplies  sliould  be  oon 
sdercd  nculrnl.  Although  there  are  some  practical  diiriculties  in 
carrying  out  this  principle,  it  lias  done  great  good  in  the  wars  of  lata 
years,  and  is  ca|«ihle  of  still  further  development.  At  all  events,  the 
idea  of  considering  a  wounded  enemy  as  an  enemy  no  lunger,  but  as 
a  patient-,  is  to  be  prized  as  a  beautiful  evidence  of  advancing  bu- 
aranity. 

When  the  wounded  have  all  been  brought  under  cover,  bedded, 
and  the  necessary  operations  done,  and  the  diet,  etc.,  has  been  at- 
tended to,  arrangements  should  be  made  for  their  proper  disposition. 
Permanent  collection  of  many  wounded  men  in  one  place  is  injurious, 
und,  when  the  scat  of  war  is  a  poor  country,  with  few  railroad  con- 
nections, the  care  of  the  wounded  is  particularly  difficult.  Hence, 
ttiey  should  be  sent  off"  as  soou  as  possible.  This  nmy  be  done,  even 
with  the  severely  wounded,  w  hen  there  is  a  railroad  handy ;  when  the 
transporlatiou  is  less  convenient,  the  more  slightly  wounded  at  least 
ean  be  removed.  This  system  of  scattering,  which  of  late  has  been 
sondocted  with  excellent  results,  requires  great  circumspection  and 
trouble  from  the  superior  medical  and  military  authorities,  but  it  has 
proTcd  advantageous.     If  houses  (barracks),  or,  in  summer,  tents,  oss 
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Ije  erected  for  those  remaining — the  severely  wounded — that  will  ba 
best  If  this  be  not  practicable,  tbey  may  be  distributed  in  privaUs 
houses ;  it  Ims  proved  unudvtsubic  to  leave  the  Avounded  in  »c^umU 
bouses  and  churches. 

The  war  in  North  America,  as  well  as  that  between  Austriji  and 
Prussia  in  IS'Jö,  showed  that  there  were  still  improvements  to  be 
made  in  military  aanitaij  armngcmentA,  A  factor  haa  been  added 
that  never  before  came  as  an  aid,  namely,  extenjtive  assistance  from 
Bocictiea,  Sisti^rs  of  Charity,  civil  surgeons,  and  many  other  p*noai 
who,  either  |)crsonaIly  or  by  money  and  atorcs,  aided  in  the  care  of 
the  wounded.  When  this  private  aid  is  properly  organized,  under 
proper  management  of  the  military  officers,  it  may  be  very  useful. 

Conopming  the  treatment  of  gimshot-wounds,  i-iews  have  greatly 
thanged  from  time  to  time,  according  to  the  point  of  view  from  wbicli 
tiwy  were  regarded.     The  oldest  surgeons  whose  opinions  we  hare, 
considered  them  as  jiolsoncd,  und  thought,  contM-iiueutlVi  that  they 
should  be  treated  with  the  hot  iron  or  boiling  oil.     llic  first  to  op- 
pose this  view  successfully  was  Ambrose  Pare^  whom  you  already 
know  to  have  irtrodueed  tlic  ligature  for  arteries.    Ho  relate«  that  in 
tJie  campaign  in  Piedmbnt  (153<i)  he  ran  short  of  oil  for  burning  the 
wounds,  and  he  expected  the  death  of  all  the  patients  who  could  not 
be  treated  according  to  the  rules  of  the  time.     But  this  did  not  ha)> 
pen  ;  on  the  contrary,  they  did  licttcr  than  the  chosen  few  on  whom 
he  used  the  remains  of  his  oil.     Thus  a  lucky  accident  tolerably  so^'ILm 
freed  medicine  of  tliis  superstition.     I^ater  it  was  very  correctly  oh 
Berred  that  the  great  difficulty  in  healing  gunshot-wuunds  was  due 
the  narrowness  of  the  canal,  and  attempts  were  made  to  obvialc 
by  plugging  the  wound  with  eharjiie  or  gentian-root.     But  sensi 
eurgeoDS  soon  saw  that  tliis  still  more  impeded  the  escape  of  pi 
from  the  deeper  parts,  and  the  correct  riew  commenced  to  malc^^Q 
some  headway,  that  a  gunshot-wound  was  a  tubular  contused  TtrnnnrB    j_ 
They  songht  to  improve  tliis  in  a  peculiar  way,  by  laying  down  Ü^^^e 
rule  that  every  superficial  gtmsliot- wound  should  be  laid  open,  tlr- 
üpening  of  a  canal  leading  into  the  deeper  ports  was  lo  be  cnh 
by  one  or  more  incisions;  various  mcÜiods  were  proposed  for  cha 
ging  the  contused  wound  iikto  a  simple  incised  wound  by  these  ■ 
cisions,  while,  in  fiKt,  the  only  thing  that  was  done  was  to  add  ^^q 
incised  womid  to  the  gimsliot-wound.     Tlie  ease  was  somcwliat 
ferent  when  the  rule  was  given  to  cut  out  the  whole  course  of 
canal,  and  close  the  resulting  canal  by  sutures  and  compresses,  so 
to  obtain  healing  by  first  intention  ;  ibis  proceeding  cannot  often 
applied,  and  obtained  little  reputation.    Of  late,  änce  the  txeatmc 
of  all  wounds  is  bo  much  simplified,  the  same  thing  has  happen« 
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gimahot'WOumlB  which  are  treated  on  tho  same  geniTal  principles  as 
cuntuseü  n-uunila.  In  thesi-,  a»  ia  uthcr  wounds,  the  firüt  thing  is  to 
arrest  any  arterial  hxmorrhujfe.  This  is  to  be  done  according  to  the 
rules  already  givun,  the  bleeding  artery 
belog  tied  either  in  the  wouud  itself,  or 
the  corresponding  aru^riul  trunk  being 
Ugated  in  il8  continuity ;  to  accompli&li 
the  foraier,  it  ia  gem-nilly  neeessary  to 
enlarge  the  iipeaing  of  entrance  or  exit, 
otherwise  wc  should  not  find  the  bleed- 
ing nrterr.  If  there  be  no  h:innorrhage, 
we  should  cxuniine  the  wound,  especially 
any  bliud  canal,  for  foreign  bodied,  par- 
ticularly for  the  bullet.  This  may  be 
.done  iDO&t  certainly  with  the  finger ; 
lafaould  it  not  be  long  enough,  or  should 
the  canal  be  too  narmw,  uc  nuiy  be$t 
use  »  BiU'or  female  catheter,  with  which 
wo  may  (c(A  more  ceitainly  and  safely 
than  with  u  probe ;  if  we  fed  the  bullet, 
■we  try  to  rtnnove  it  the  shortest  way, 
that  is,  citluT  draw  it  out  ut  the  p(jint 
of  outninco,  or,  if  it  lies  iu  a  blind  lauiil, 
close  under  the  skin,  we  make  an  iciui- 
sioD  'hmugh  tlie  skin  aud  extract  it 
Uirough  this,  thereby  changing  the  blind 
caiml  into  a  complete  one.  The  extrac- 
tion of  bullets  through  the  opening  of 
entrance  may  be  made  by  aid  of  spoon 
or  foroeps-5hai>cd  instruments.  Bullet- 
forceps  with  lonjr,  thin  blades  are  often 
ditCcult  to  usf,  because  they  eanuot  be 
BuIBüicntly  optmed  lu  the  narrow  ctinal 
to  seize  the  bidlet,  hence  roany  military 
«urgcoDS  prefer  the  spoon-shaped  instru- 
ment. Such  a  bullet  sfX)op  has  lately 
been  siijfgested  by  B.  r.  LangenherJcy 
and  seenm  verr  pnictical  ;  in  it  the 
spoon  is  movable  so  ns  to  pass  hehiml 
the  ballet,  and  push  it  forward.  StUl  better,  it  seems  to  me,  is  a 
rerently-invenlc*l  American  forceps,  whose  ptM.ruliarity  is  that  thcv 
can  be  npt.rned  cren  in  a  narrow  canal,  and  they  seize  Tcry  »i-'curelr. 
If  the  buUct  be  lodged  in  a  bone,  wc  may  bore  a  long  {piulct  into  it. 


Ilul1rt-fiviv[<fL  niMl«  b}*  QtfK  TViBun 
Jk  i-'u-  uT  Tie«  Vurtu  «llli  aluuv 
{KIÜU*  Itfr  M-liliic  loMkB  buUud. 
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and  try  to  extract  It  in  that  way.  If  we  do  not  succeed  in  removing 
tbe  bullet  Mr  otlier  furoiga  body  by  the  opening  of  tutrance,  wo  proceed 
to  eoiarge  it  to  gain  more  room  so  as  to  apply  tbe  iuslnntientä  better. 
The  experience  ttiat  bulleta  may  often  remain  in  tlie  Inidy  without  in- 
jury should  warn  us  against  any  violont  operation  thai  aims  only  at 
their  cxtractiou.  Hence,  hn^niorrhagc  and  üifiicuU  extraction  of  for* 
eign  bodies  are  the  chief  indications  for  primary  dilatation  of  giinsbot- 
wounds.  Later, other  indications  may  arise  to  net^^ssitate  it;  but, in 
the  gunshot-wound,  auch  enlargement  is  not  necessary  for  a  cure.  Tliia 
takes  place  by  the  throwing  off  of  a  amall  ring-shaped  cadiar,  and  tbe 
detachment  of  giingrcnous  shreds  from  the  track  of  the  wound,  till 
healthy  granulation  and  suppuration  begin,  and  the  canal  gradunlly 
doses  from  within  outward.  In  most  cases  the  opening  of  exit 
oioatrizcs  before  the  entrance.  Certain  olwtacles  may  ßt-and  in  the 
way  of  tliis  nonnal  course ;  there  may  be  deep  progn^nire  inllamma- 
tiona,  rendering  necessary  new  incisions  and  the  employment  of  ioe, 
as  in  other  deep  contused  wounds. 

The  first  dressing  of  a  gunshot-wouud  in  the  field  is  usually  a 
moist  oompress,  covered  with  a  bit  of  oiled  mu&lin  or  parchmrnt- 
pajicr,  held  in  phtoe  by  a  l>anditge  or  clotlt.  Frequently  nothing 
further  is  required  than  simply  keeping  tlio  wound  moist  and  covered 
with  charpie,  lotions  of  le.id-water,  chlorine-wftter,  eta  As  yet  there 
are  no  full  ul)Ber\'atic)ns  of  llie  treatraent  of  gun !«hot- wounds  without 
dressings.  They  occasionally,  tliough  rarely,  heal  by  first  intention ; 
as  a  rule,  ihcy  suppurate  for  a  longer  or  shorter  period.  One  of  Uie 
chief  öius(.^s  of  deep  inflammation  is  the  presence  of  foreign  bodies, 
siK^h  as  bits  of  clothing,  heather,  etc.  The  presence  of  the  bullet,  or 
a  portion  of  it,  is  fur  less  dangcruus,  for  the  cicatricial  tissue  moy 
grow  around  and  entirely  encapsulate  the  lead,  whilo  the  wound 
closes  over  it;  the  patient  keeps  the  bullet  in  him.  Rnt  these  bullets 
do  not  always  remiiln  in  the  same  spnt;  tltey  partly  sink,  from  their 
weight,  partly  are  displuoed,  by  muscular  action,  so  tliat  after  years 
they  are  found  at  difTerent  {generally  lower)  point«:  for  tnstauue,  a 
bullet  may  cnlcr  the  thi^h,  und  stibse^juuiitly,  a(U:T  being  almost  fop- 
gotten,  may  be  felt  under  the  skin  of  the  calf  or  he«-!,  and  may  thence 
be  readily  extracted.  I  hare  told  you  the  same  thing  alioiit  needles. 
But  non-metallic  Ijodies  st^em  never  able  to  remain  thus  wilhotit 
injury  in  the  human  body,  and  hence  should  always  be  extracted 
when  discovered  in  a  wound. 

In  gimshot-wounda  the  fever  generally  depends  on  their  size  and 
extent,  as  well  as  on  the  accidental  suppuration.  In  the  cxoeUently- 
direülc-d  hospilul  of  the  liavariun  chief  staiT-äurgcon  B<ck^  which  I 
visited  at  Tauberbischofs  beim  (ISGC),  tbe  thermometer  was  used  for 
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^.TTTÜiiIn^  the  «mount  of  fever;  tbe  rcsulls  as  to  fever  generally 
\ioud  witb  tliufrc  iu  olhtT  injuries. 
\jyemaryuay  (qufitvd  in  the  Mtdieal  Time«  and  Gazettf.,  Septem- 
yp^^   XS71)  snys  tlml  in  all  cases  observed,  whore  the  temperature  feU 
^j^\^%v  95'^  Fuhr.,  ihe  patient«  died.] 

Tbe  special  rules  1o  be  observed  in  perforating  wound.^  of  the 

-l^^ll,  thorax,  and  abdoroen,  nre  g'i^en  in  Bpeoial  surgery;  3et  ua  here 

tnuke  o  few  remarks  on  tbe  fractures  resulting-  from  gunRhot-wounds. 

MS'e  l»ave  alre:idy  stnte«!  that  dimple  aub'nitaneous  fractures  orrur  from 

jpcnt  or  obliqucly-fiUiing  bullets  ;  but,  in  most  cases,  the  fnicturee  are 

«ooompuuetl  by  wounds  of  the  soft  jMirts.    TItc  soft,  sponj^y  bonee 

mnd    the  epiphyses  may  be  simply  perfomled  by  buUets  without  any 

splintering.     This  injury  is  conipanitivoly  favorable;  if  the  adjaoent 

joiut  be  not  opened,  the  bullet  nf&y  remain  in  the  bone,  and,  if  it 

cvunot  be  extracted,  may  heal  there  ;  the  trark  of  tlie  wound  in  tl»e 

booe  BOppurates,  Ulis  with  granulütions,  which  ut  least  paiilr  ossify, 

•o  ti>at  tbe  firmneas  of  tlie  bono  is  not  impaired.    If  the  bullet  striltea 

Fm».  go. 


/y 
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the  diaphysis  of  a  long  bone,  it  generallj  splinters  it,  and  doc-s  mi' 
much  more  extensively  than  any  other  cause.  The  numbers  of  sharp 
spUuicra,  and  tlie  extent  of  the  splioiering  in  proportion  to  tbc  diame- 
ter of  the  projectile,  is  the  most  noticeable  feature  Uiut  we  observe 
when  Grst  seeing  a  large  number  of  guiuhot-wounda. 

I  think  it  is  necessary  and  very  important  to  exumine  every  gun- 
ihotrwound  of  the  extremities  with  the  finger  quite  cariy,  and  to 
remove  fragments  that  arc  loose  or  slightly  attached  to  tbc  soft  pari« ; 
it  may  be  advisable  now  and  then  to  cut  or  saw  off  pointed  frag^ 
menta  where  it  cau  be  done  without  tnueh  new  injur}'  or  extensive 
incisions  through  the  soft  parts.  But  I  would  not  recommend  these 
reseetioria  in  the  continuity  as  a  usual  or  necessary  operation,  for  ex- 
perience shows  that  many  such  cases  go  on  favorably  without  opera- 
tions. 

If  the  injury  has  caused  a  eompHcatcd  fracture  in  a  joint,  we  can-j 
not  hope  for  much  from  an  expectant  treatment^  according  to  presenlj 
«xperienoe,  which  is  based  on  slatistics  ;  tlie  question  rather  seems  to 
be,  whether  primary  resection  or  amputition  is  preferable  j  this  can 
only  be  decided  by  the  peculIaTlties  of  each  case. 

Lastly,  we  must  mention  that  secondiiry  hiemorrhages  are  par 
ticularly  £i-equcnt  in  gunshot  as  in  other  contused  wounds. 

I  consider  the  treatment  of  guushol- fractures,  by  fenestrated  plas- 
ter-bandage*, as  tlie  only  proper  method  (excepting  perhaps  those  in  the 
upper  pftii  of  the  arm  or  thigh) ;  the  only  thing  against  it  is,  that 
Burgeons  who  have  not  already  treated  open  fraotures  with  plaster- 
dressings,  and  arc  not  adepts  in  the  application,  should  not  make  their 
first  experiments  on  gimshot-fractures,  but  should  only  apply  dn-ssingsi] 
with  which  they  are  familiar. 

Seootidar)''  stij^punitive  inflammations  occur  in  gunshot-woundi 
even  more  frequently  than  in  other  contused  wountls;  the  same 
causes  tlmt  we  have  already  learned  for  these  dangerous  accidents, 
unfortunately  often  act  in  gunshot- wounds  also, 

We  must  satisfy  ourselvps  with  these  few  remarks  on  the  subject 
of  g^inshot-wounds,  glad  as  I  hhould  be  to  continue  the  subject.  Those 
who  feel  special  interest  in  tlie  subject,  I  refer  to  the  works  already 
mentioned,  and  to  a  Utile  book  of  my  own,  **  Historical  Studies  nn 
the  Consideration  and  Treatment  of  Gunshot-Wuunils,''  >"  wbii-h  yuu 
will  find  the  old  lltcmture  brought  together. 

[In  the  recent  Turku- Russian  TVarXiWer'«  treatment  waa  tried  to 
some  extent  and  with  very  fuvoniblo  results,  a»  shown  by  Rtyhtr 
and  JitTff/ua/itt ;  in  the  uext  war  between  civilixed  natiun»  it  will 
doubtless  cause  decided  changes  in  ticld-practice,  l^narch  has 
proposed  furnishing  to  every  soldier  going  into  battle  two  balls  of 
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■alicylated  wadrliog^  done  up  in  gntta-percha  cloth,  vnth  which  to 
cover  a  gunsbut-wound  cither  in  hiraself  oracoraradti;  the  wad- 
din^^  aailci)  n-iib  the  bluod  to  form  a  provisional  aQti»eplic  dreäniiig 
till  the  patient  comes  (indor  the  surgi^ou'fi  care.  £»man-h's  exjK'ri- 
eiice  ahoivs  that  this  dressing  may  stay  on  scveral  day»,  and  that 
healing  under  it  may  occur  without  reaction  :  although  healing  by 
first  intention  has  Iwcn  obaorvod,  it  is  very  rare  ;  guuühot- wounds 
Uitually  suppurate,  but  under  LisUr'a  dressiog  »tualt  wound»,  as 
tho^c  made  by  [listol-balLs  nob  uufrequeotly  heal  by  second  intention 
without  suppuration.  Jilcbir  ui:ide  some  very  accurate  palhologico- 
anatomical  ohservatiouä  on  gunsliut-wonrids  in  the  late  German* 
French  War;  he  saw  perforatittg  wound«  of  chest  and  abdomen 
■without  sappuration  or  intlaruination  of  tlieir  walls.  A7c5^  suppn.>^9d 
tbat  in  these  case»  valvular  closure  of  the  skin-wound  prevented  the 
entrance  of  ür,  which  explained  the  absence  of  irritation  from  the 
injury  ;  such  re^iidtii  are  r:tre,  and  arc  not  to  be  expected. 

Antisepiio  treatment  of  gunshot  fractures  is  entirely  analogous 
in  that  of  other  compound  fractures.  Much  depcnda  on  the  injury 
to  the  »oft  parts  ;  if  they  are  much  crushed,  permanent  irrigation 
may  he  indicated;  otherwise  the  »cat  of  fracture  maybe  b'ft  ex- 
pnwd,  disinfected,  washed  with  coneentrated  Holiitinn  of  chlori()e 
of  zinc,  and  placed  in  a  Liifer's  dressing  and  in  npUnts,  or  a  fixed 
dreuing.  If  the  wound  be  not  too  lonii;  or  deep,  it  will  be  bent  to 
lay  it  open,  remove  the  eru«hefl  tissue,  disinfect,  drain,  and  then 
nuile  by  deep  and  superticial  snturcA  ;  thie  gives  better  chance  of 
beaJing  without  reaction  than  when  we  have  to  disinfect  by  injec- 
tions, etc. 

At  preaent  with  ZiJtf«rV  dressing  we  apply  wooden  or  gutta- 
perclia  «plints,  or  else  permanent  extension  instead  of  fene«trated 
plaitter  splints,  a8  formerly.] 


CIUPTER  IX. 
BUJi^VS  Ayj)   FnOST'JilTES, 


LECTURE    XX. 

1    Bunu:    Qnulo,  Extent,   TreAtment.— Sarutrok«.— StrolMof  Lightning.— S.  Fioifr 
l>iiM :  GrikJ«. — OuDMul  fncsijiif,  TrMtiaout.— Cbiltiliüiu. 

The  symptoms  due  to  burns  anJ  froat-bitca  are  quite  similar,  but 
are  sufficiently  distinct  to  be  regarded  acpumtcly ;  we  shall  firüt  treat  of 

BLTBNS. 

ITiese  are  caused  by  the  flmttes,  vrhoii,  for  instance,  the  clotbcs  bum, 
but  more  frequently  by  hot  ßuids,  as  when  children  pull  veseels  of  hot 
water,  coffee,  soup,  eta,  off  &  table  on  to  themselves.  And,  unfoi^j 
tunately,  in  factories,  burns  from  hot  metals,  such  as  molt<?n  lead,  iron,' 
etc.,  are  not  rare,  and  in  ereryday  life  8li>rfiter  bums  from  matches, 
sealing-wax,  etc.,  often  occur,  as  you  b:7ve  all  douhtJess  seen.  Uesidca 
the  above,  concentrated  acids  ami  onustio  nIkiUiee  not  unfrequenüj 
cause  bumä  of  various  degret>s,  analogous  to  those  from  hot  bodies. 

In  bums  the  intensity  and  extcct  of  the  injury  are  to  be  regarded; 
we  shall  hereafter  study  the  latter.  The  intensity  of  tlie  bum  de- 
pends essentially  on  the  grade  of  the  heat  and  the  duration  of  its 
action  ;  according  to  tlie  residt  of  this  action,  bums  have  l>een  divided 
into  three  grades.  These  pass  into  one  another,  but  from  the  acccom- 
panying*  symptoms  tnay  be  distinguished  without  <IitTiculty ;  the  only  ob- 
ject of  tliis  is  to  render  explanation  easier,      ^^'e  assume  tlu-ee  grades. 

First  ih'jrce  {liy[Juranuia) :  The  skin  is  much  reddened,  very  painful, 
and  slightly  swollen.  'Hiesc  symptoms  are  due  to  dilatation  of  the 
capillaries,  and  slight  exudation  of  serum  in  the  tissue  of  the  cutis. 
There  is  a  mild  grade  of  inllanimation,  in  whidi  there  is  an  increase 
of  cells  in  the  ret«  Malpighii  alono,  whii^h  is  followeJ,  in  niaoy  cases 
at  least,  by  detachment  of  the  epidermis.     Rcdmsss  and  ]>nip  oooasloiV 
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■Hy  la«t  a  few  hours,  in  other  cases  several  days.    But  it  is  not  ncoe»- 
Bary ,  and  not  at  all  practical,  to  make  several  grades  on  this  aocouDt. 

&eeond  deffree  (formation  of  vesicles) :  Besides  üie  symptoms  of 
thd  first  degree,  vesicles  arise  on  the  surface  of  the  skin ;  before  hursts 
iiig  these  contain  scTuni,  (-h;iir  or  mixed  with  a  little  blood.  These 
vesicles  form  immediately,  or  in  a.  few  hours  after  the  reception  of  the 
burn,  and  may  vary  greatly  ia  siza  Anatomically  we  and  that  in 
most  of  tht'se  cases  the  horny  layer  is  detached  from  iho  mucous  layer 
of  the  epidermis,  so  that  the  fiuid  rapidly  escaping*  from  the  capilla- 
ries lies  between  these  two  layers,  just  as  results  from  the  action  of  a 
blister.  The  vesicles  rupture  or  arc  punctured;  fruni  the  remaining* 
rete  lialpi;{hii  a  new  homy  layer  of  the  epidcrtnis  fonrr.e  Quickly,  and 
in  six  or  eif^bt  days  the  skin  is  the  same  as  before.  It  may  also  liajy 
pen  that  after  remo%-nl  of  tlie  vesicle  the  denuded  portion  of  skin  is 
excesaively  pauiful,  and  for  several  da}*»,  or  even  a  fortnight,  tlicre  may 
be  superticial  sup})uration;  the  pus  htmllvdries  toascab,  under  which 
the  new  epidermis  fonas.  Vou  may  induce  this  stale  also  artificially 
by  leaving  a  blister  for  a  long*  time  on  one  spot.  Here  also  it  is  un- 
aecetoary  to  make  new  grades  of  these  vuriatiunst,  for  they  only  do 
pend  cm  a  little  greuler  or  less  dcstruetiuu  of  the  rete  Malpighli, 
while  the  greater  or  less  pain  corresponds  to  tlie  amount  of  denuda* 
tion  of  the  nerves  in  the  papillär  of  the  skin. 

Third  degree  (formation  of  eschars) :  By  this  term  wo  may  design 
natc  all  those  cases  where  there  ia  formation  of  eschars,  i.  e.,  where 
portions  of  the  skin,  and  even  of  the  deeper  soft  parts,  are  destroyed 
by  the  bum.  Of  conrae,  the  \*arietiea  may  be  very  great,  as  in  one 
cnse  there  may  be  only  burning  and  cliarriiig  of  the  epidermis  and 
papillce,  in  another  death  of  a  portion  of  the  cutis,  in  a  tiiird  charring 
of  the  skin  or  of  an  entire  limb.  In  all  cases  where  the  papillary  layer, 
will)  the  rete  Midpighii,  is  destroyed,  there  will  be  more  or  Ic-ss  »up- 
pitjation,  by  which  the  mortified  portion  will  be  dctaciicd,  which  oi 
oouTse  will  leave  a  gnmulating  wouiiii,  that  will  follow  the  ordinary 
course  in  hculing.  If  oiJy  the  epidermis  and  the  surface  of  Uie  pa* 
pill«  bo  cliarre*l,  there  is  only  slight  suppuration,  with  mpid  replace- 
ment of  the  epidermic  layer  from  the  remains  of  the  rete  Malpighii. 

From  what  has  been  said,  you  may  understand  how  from  four  to 
sercD  or  more  degrees  might  be  formttd ;  but,  to  make  the  suhjiH^  com- 
prehensible, the  three  degrees  of  redness,  vesicles,  and  esclmre,  are 
enough.  In  extensive  burns  we  often  find  these  different  degrees 
combined,  and,  when  the  injured  part  is  covered  with  charred  cpidei> 
mis  and  dirt,  it  is  often  dinicult  to  determine  the  degree  at  any  point 
If  there  be  suppunition,  it  luay  be  either  superficial  or  deep;  occasion- 
ally it  appean  as  if  islands  of  young  eioatriotal  tinsiie  fonned  in  the 
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midst  of  a  gnnulating  wound,  and  this  Las  given  rise  to  the  false  id«i 
that  tbe  latter  oould  cicatrize  not  only  from  tbc  edge»  but  from  diffin^ 
ent  point»  in  tl)6  midst  of  tlic  wouud.  But  bui-U  ciotriciol  islands 
nev-er  form  where  there  is  total  ak<5ence  of  tlie  papillary  bodies  of  the 
skin,  hut  only  from  some  remnant«  of  the  rote  Malpighü,  as  may  bap- 
I>en  in  burns  and  certain  ulcerations  to  be  hereafter  mentioned. 

Tbe  prug'nosis  for  the  function  of  burnt  parts  may  be  inferred  from 
what  has  been  said,    ^^*e  hhould,  however,  add  that  after  extensive  low 
of  the  skia,  as  occurs  Cäpecially  frum  bmiis  of  Üie  ne<-k  nnd  upper  ex* 
tremities  by  hot  liquids,  there  is  very  considerable  cicatricial  contrao> 
tion,  by  wliieh,  for  instance,  the  head  may  becompletely  drawn  toooe 
side  of  the  nofk,  or  anteriorly  lo  the  sternum,  or  the  arm  lixcd  in  a 
flexed  position  by  a  ciratrix  in  the  bend  of  the  elbow.     In  the  eours« 
of  time  these  cicatrices  become  more  dintensible  and  pliable,  but  rvrely 
to  such  on  extent  as  entirely  to  remove  tlie  disturbance  of  functiOD 
and  the  disfigurement,  so  that  in  many  casea  plastic  operations  are 
necessary  to  improve  these  conditions.    It  was  formerly  asserted  that 
the  Beatrices  after  burns  contracted  more  strongly  than  any  other-^K- 
cicfttrioes.     But  this  is  only  apparently  so,  for  scarcely  any  other 
jury  ever  causes  the  loss  of  such  large  portions  of  skin;   \eo  ma 
readily  perceive  that,  when  this  does  opcur  (as  in  pjastir   operation: 
and  after  extcinsive  destruction  uf  the  ekin  by  uhreiations),  tbe  coo— :. 
traction  of  the  ciwUrix  is  just  as  great. 

Entirely  apart  from  the  different  degrees  of  bums,  their  aeteni  iia 
of  the  greatest  importance,  as  regards  their  danger  to  life.     It  is 
erally  said  that,  if  tvra*thirds  of  the  surface  of  the  body  be  bum< 
only  in  the  first  degree,  death  soon  occurs,  in  a  manner  that  has 
yet  received  no  physiological  explanutiun. 

[When  granulating  wound»  began  to  skin  over  from  the  middl 
it  was  su[jf>06ed  that  tbe  epithelium  of  tbe  cicatricial  islands  w 
formed  from  granulations  or  wandering  eells,  and  that  an  epitheli 
matrix  was  not  necessary  for  cicatrization  ;  but  numerous  aceura--^c_-^ 
ohNervations  seem  to  show  that  this  view  is  untenable,  and  that   m  «-] 
such  eases  the  burn  has  been  of  unequal  depth.    Tlie  papJlht:»    j 
layer  of  tbe  skin  has  been  destroyed,  but  at  some  points  the  SW' 
glands  and  hair -foil  ietcs  have  remained  intact  ;  if  the  entire 
face  of  the  wound  now  granulates,  the  epithelial  remnants  v«    «a. 
first  oversown  an<l  escape  notice,  but,  as  the  granolations  charm ^^^ 
to  connective  tissue,  they  start  up  as  islands  between  the  grana  1^». 
tions,  and  cicatrization  proceeds  from  them  as  from  tbe  edges.] 

Should  the  bum  not  prove  fatal  from  its  extent  alone,  the  gr-c^-Ä,; 
loss  of  skin  and  consequent  suppuration  may  prove  dangerous^  e^-f^e- 
cially  for  children  and  old  persons  ;  in  tbc  same  way  the  ampvz  -^f. 
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t^ioQB  necessary  from  complete  oharnug  of  singlo  extremities  iuvolve 
^rcrUUD  dangen,  which  arc  the  more  Rcrious  an  they  affect  persons 
jftJrvaUy  greutly  depressed  by  the  bum. 

lu  the  treatment  of  burua  iti  the  first  and  second  degrees,  more 
^[^Ifpcnds  on  altevlutiug  the  \mi\  tlian  on  any  energetu;  treatment ; 
^c^r  we  eaiinot  ba:»teu  the  return  of  the  »kiu  to  it»  natural  state,  bat 
2X1  ust  leave  the  L-ourse  of  healing  entirely  to  Nature. 

[^Immediately  after  an  extensive  burn,  even  when  it  ha«  not  been 
^^«•«.'Pi  tl>p  patient  is  usually  very  nnieb  cxcitt-J,  trying  and  moan- 
ir>K    *'^^  P*""'  '^"'  'kYgt\  the  pain  is  alleviated  he  «piit-t!'  down,  and 
tbcra  only   want»  to   drink.     CoDSclotwncsa  w   perfect— the  most 
ejCAOl  account  of  the  injury  can  be  given.     In  children  particularly, 
very  Boon  after  Movere  burn«,  ibure  i»  vomiting  uf  food  and  bile, 
rar«^iy  of  btoo<i ;  the  latter  is  almost  alirayA  a  sign  of  fatal  result. 
'i'la^  patient  dues  not  pass  water,  and  if  a  catheter  1m?  introduced 
lire   £nd  uo  urineT  or  only  a  small  quantity  of  albuminouit  or  hiemor- 
rbJb£pc  arinc.     A  few  hour»  after  the  accident  there  i»  yawning  and 
d«^p  sighing;  the  patient  grailually  becomes  apathetic  ;  if  he  has 
not    already  votnited,  ho  baa  eructation  and  hiccough,  and  perhaps 
Toniiting.     Then  delirium  begins,  the  patient  tosses  about  regard- 
less «f  hU  bums,  he  ha«  clonic  «pasras,  uoniettmes  opisthotonus  ;  he 
Taooome«  uncon.scions  ;  the  pulse,  which  just  after  the  injury  was 
f  re<|iient  and  small,  becomes  threadlike  and  cannot  he  counted,  the 
respintion  is  hurried  and  BU|>exficiaI,  there  is  cyanosis,  and  the  pa- 
tient dies  in   delirium  or  stupor  a  few  hours  or  one  or  two  days 
»fter  the  injary.     Very  early  the  bodily  teuijieraturo  falls  below 
normal,  and  remains  so  tUl  death  ;  this  tow  temperature  is  of  bad 
pTt>j;fno*Jis.     In  other  cases  life  laut«  longer  ;  the  patient  appears  to 
i^vive,  but,  even  after  a  week,  the  above  «ymploni»  may  come  on 
AD<3  caa<i'  death  very  «uddenly. 

The  fatal  reiult  may  be  due  to  intense  phlogistic  or  septic  poi- 
•oninjr,  «specially  in  rather  chronic  cases. 

Wirfhtim  6rst  called  attention  to  the  presence  of  peculiar 
lH>diea  in  the  blo'-nl  uf  patientd  who  had  been  burned,  which  he 
recognized  as  de»tmye<l  rod  blood-oorpusclcs  ;  hence  he  concluded 
tliere  wax  erteuKive  destruction  of  the  blood  ;  but  this  view  has 
been  cfintradicted  l>y  others.  Pwißck  ha«  shown  by  experiment« 
on  do^  that  even  in  a  few  minutes  after  rereptinn  of  a  burn  there 
^^B  t«  ft  marked  chancre  in  the  blood,  a  molecular  dinintegralion  of  the 
^^P  red  corpuscles.  Tlie  hiemoglobin  thus  set  free  is  excreted  by  the 
n^  kidney«  and  excite»  ^vere  parenchymatous  nephritis  ;  so  the  ac- 
^L  tns)  cauiie  of  death  is  destruction  of  the  red  corpuscles  and  libera- 
^^1    tioo  t>f  biemoglobiiL     Sonnenbur^^s  experiment«  show  that  death 
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comiog  very  quickly  after  boms  is  due  to  overhenting  of  the  blood 
and  consequent  paralysis  of  the  licurt.  If  death  doe«  not  occur 
at  once,  tho  blood-preAHtiro  ainku  from  reflex  paralysis  of  the  ve«- 
selft,  which,  howevLT,  does  not  take  place  if  the  spinal  medalla  baa 
bc«D  divided.  In  »uoL  oaaes,  burns  are  much  better  borne ;  from 
these  results  Sonnsnlmr^j  thinks  that  roduccfl  tone  of  the  tcssoI«  in- 
duced by  abnormal  irritation  of  the  nervous  system  i«  the  actual 
causo  of  death  in  extensive  bums.  Anotlier  view,  held  by  Htbra^\ 
amon?  otheri«,  is  that  death  after  burn»  is  due  to  shui'k,  that  is,  to 
the  effect  on  the  sensitive  nerves,  and  eousequeut  reflex  action  un 
the  heart.  Wc  know  uf  no  remi'dy  for  avoiding  the  inipcDding 
death  from  severe  bums.  Ponß>'k^  on  theoretical  gruiindti,  recom- 
mended irannfusion  of  healthy  blood  after  removal  of  a  correspond- 
ing quantity  of  the  chanf^ed  blood  ;  but  at  present  we  have  noti 
enough  evidence  as  to  the  effoot  to  come  to  any  deciiiioa.  [/^h- 
fich,  as  quoted  in  the  "  Medical  Record  "  from  the  "  Med.  Chir. 
Rundschau,"  1H79,  and  the  "  Allg.  Med.  Cant.  Zeitung."  No.  4^ 
l8vS0,  tran-^funes  by  injotiting  dofibrinate«!  blood  into  the  peritoneal 
sac.  It  is  stated  that  this  is  followed  by  very  tittle  febrile  reaction  ;  i 
and  tliat  after  the  operation  the  pro|K>rtion  of  red  corpu.teles  in  the' 
blood  of  the  patient  operated  on  is  at  once  increased.  Pm^ivk\ 
tried  the  operations  on  auiruals,  then  on  human  patients  ;  but  tb« 
translator  does  not  know  of  its  having  been  done  by  any  oue  in 
America.]  In  bums  of  the  first  and  second  claaa  our  first  caro 
should  bo  to  relieve  pain  ;  this  is  generally  done  by  covering  the 
burned  skin,  so  a»  t»  protect  the  exposed  ends  of  the  nerves  from 
the  air. 

If  the  bum  is  very  extensive,  cold  applications  miixhl  reduce 
the  temperature  so  as  to  hasten  collapse  ;  even  when  not  extonsive, 
it  is  not  always  well  borne.  In  bums  of  the  first  class  wo  may 
simply  sprinkle  on  starch,  flowers  of  «inc,  biearbonato  of  soda, 
smear  with  oil,  or  apply  mashed  potato,  stATch,  etc.;  the  whole  bum 
may  bo  enveloped  in  preparc-d  or  salicylated  cotton  moderately 
compressfd  by  bandages  ;  tUis  may  be  left  on  till  thrown  off  by 
the  wound,  and  new  layers  applied  over  it  with  fresh  bandages. 

In  every  case,  but  particularly  where  the  bum  is  deep,  acnnrate 
antiseptic  treatment  should  bo  employeil  whenever  possible  ;  not 
only  because  we  thiw  avoid  frequent  change  of  dressings^  which  M 
very  painful,  but  elimination  of  the  gangrenous  parts  g<»e»  on  with- 
out much  general  or  local  reaction  ;  the  alough  may  even  he 
detached  without  inflammation,  and  healing  go  on  without  sup- 
puration, if  the  bum  has  not  been  too  extensive.  ] 

Another  plan  of  treatment  is  with  a  solution  of  nitrate  of  rilver, 
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Cen  grains  to  the  outit'c  of  water ;  tbis  w  to  be  painted  over  the 

Ijunit  part,  aud  vouipresses  wcl  with  the  same  to  ha  kept  eoniitaiilly 

|>pUed.     At  first  the  palo  from  the  cautcrizatioa  of  the  partd  de- 

adMt  of  epidermis  is  oooaüioually  very  great,  but  a  thin  blackitdi- 

rovm  cTQst  »oon  forms,  and  the  piiiii  then  coasts  entirely.     I  par- 

ocularly  reoommend  to  you  this  plan  of  treatment  when  all  three 

cJe^ruot  of  bums  are  combined. 

Id  burns  of  the  third  degree,  if  there  is  ordy  mDrtt6caltou  of 
tlie  cutis  (wbeu  this  i»  not  charred,  but  burned  by  boiling  water,  it 
^«^«nilly  becomes  perfectly  white),  tiie  Irentmcnt  is  the  «aiue  as 
that-  above  giveo.     Shonld  it  subsequently  be  detürablo  to  hasten 
tho   detachment  of  the  eschar,  calaplaemi;  may  be  employed  to  slim- 
uU&c«  suppuration  ;  in  moat  eases,  however,  this  will  he  unnecessary, 
and    the  treatment  by  nitrate  of  «ilrer  may  be  continued  till  the 
eftc-trsar  is  completely  detached.     If  larpo  granulating  surfaces  re- 
main, especially  on  parts  of  the  snrfaee  that  are  moved  much,  and 
wl»t?re  the  nejphhoring  sLin  i»  not  very  movable,  it  may  take  a  long 
tixxKO,  ufteu  mouths,  fur  them  to  heal.     Very  luxuriant  granulations 
fnmOf  and  their  tendency  to  cicatrize  is  always  very  slight.     Of  the 
ren^edie*  alrt-ady  given  for  promoting  the  healing  of  such  wounds, 
I   pnrtii^ularly  reconimi-nd  to  you  ihe  compression  of  the  wound  by 
atrifM  of  adhesive  plaster,  which  are  of  excellent  service  in  some  of 
tboee  case«.     In  the  treatment  of  cicatiicial  contractions  resulting 
from  tbew  burns,  ooraprestiiou  of  the  cicatricial  bunds  by  adlicsive 
plaster  is  one  of  the  most  important  remedies,  and  you  would  al- 
w»j-«  do  well  to  try  this  persistently  before  resorting  to  excision  of 
the  cicatrix,  or  to  plastio  operations. 

If,  in  a  hum  of  the  third  degree,  there  has  been  charring  of  a 
limt»,  it  mav  often  be  advisable  I«  amputate  at  once;  not  only  be- 
ranke the  detachment  of  a  large  part  of  the  body  is  not  free  from 
danger,  but  al!<o  Wraiirte  the  stumps  thus  left  are  until  for  the  ap- 
pUcation  of  an  artifielal  Hmb. 

If  called  to  a  case  where  there  is  a  burn  of  the  greater  part  of 
the  body,  you  must  give  your  whole  attention  to  the  general  condi- 
tion of  the  patient,  and  try  to  prevent  eollapsc,  by  the  use  of  slimn- 
Untft.  such  as  wine,  hot  drinks,  hot  baths,  ether,  ammonia,  etc.    I'li- 
fortnnately.  in  most  of  these  cw^s,  our  efforts  to  preserve  life  are 
xa  Tain.    Uehra  praise«  the  trt»atmenL  of  extensi%'e  bums  by  the 
roTitintied  warm  bath,  which,  under  proper  circumstances,  may  be 
kept  U|)  for  week». 

[/fff'ra't  water-bed,  elsewhere  spoken  of.  is  a  bath-tub  contain- 

tirsr  a  frame  suspended  by  chains  :  the  frame  has  a  covering  on 
irhich  the  patient  lies,  and  by  means  of  a  windlass  he  can  be  raiwd 
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ont  of  ibe  water  and  lowered  agaio  ;  hU  bead  rests  on  a  ctishion. 
The  bath  is  tilled  with  water  at  a  temperature  of  HO",  and  the  po-j 
ticnt  put  in  without  any  dressing«  ;  soon  the  temperature  must  ho] 
raised  to  101'^  or  HM*,  eine  he  will  suffer  from  cold.     The  water  19] 
to  he  kept  at  this  temperature,  which  give«  the  patient  great  com-| 
fori ;  pain  ceases,  excitement  is  allayed.     The  patient  remains  ia 
the  water-bed  day  and  night ;  when  he  wishes  to  pass  water  or 
have  a  movement  from  the  bowelit,  he  is  raised  on  the  frame.] 
From  severe  hums  jmtienLH  die  in  the  balh  as  often  as  under  other 
treatment,  hut  tliey  do  not  HufTer  go  iiiueh  ;  and  if  the  burn  bo  not 
BO  ezt«nsive  an  to  induce   death  quickly,  the  bath  is  an  excellent 
mean»  of  treatment,  and  aavea  the  patient  much  pain.     He  may, 
without  great  annoyauce,  stay  in  the  bath  for  weeks  or  monthä. 
The  water  protects  the  parts  from  the  air,  prevents  decomposition 
of  the  blough  and  favors  its  detachment,  renders  bandages  and, 
dressing  unnecessary,  limits  suppuration,  and  hastens  cicatrization,] 
Unfortunately,  Ilebnf«  water-bed,  which  is  aUo  useful  in  extenaive 
gangrenous  wounds  and  ulcers,  and  in  many  skia-dtseases,  is  only 
found  in  hospita]»  ;  hence»  in  private  practice  we  must  rely  on 
other  modes  of  treatment,  and  especially  on  antiseptic  dressing.] 


Perxona  with  delicate  skins,  long  exposed  to  the  jwh'a  ray«,  tnc^l 
have  slight  degrees  of  burns  of  tlie  face  and  neck.  This  is  often' 
observed  in  pentoris  travelling  on  the  mountains.  When  persons, 
especially  women,  who  do  not  usually  pass  the  day  in  the  sun,  travel 
for  several  bright  days  in  summer,  without  carefully  protecting  tlie 
face  and  neck,  the  skin  becomes  red,  swollen,  and  very  painful ; 
after  three  or  four  days  the  skin  dries  to  brown  crusts,  cracks,  atid 
peels  off.  In  other  persons,  with  still  luore  irritable  skins,  vesicles 
form,  which  subsequently  dry  up,  without,  however,  leaving  any 
cicatrices  (eczema  eolare).  Besides  prophylaxis  by  veil«.  sun-sWles, 
etc.,  it  is  well  to  cover  the  akin  of  such  mountain  travellers  with 
cold  cream  or  glycerine ;  the  same  roraeilies  may  also  be  used  in 
developeil  »unburn  ;  if  the  burnt  parts  bo  very  painful,  we  mor 
apply  colli  coiiijiresses. 

Men-  we  mii.-*t  also  speak  of  »wtafrolre,  or  imoiation.  In  our  cli-l 
mate,  this  disease  occurs  almost  exelusively  in  young  soldiers;,  who' 
have  to  make  fatiguing  marches  in  full  uniform  in  very  hot,  bright 
weather.  There  arc  severe  headache,  dizzinews,  unconscioasneBS,  and 
sometimes  death  in  a  few  hours.  In  the  Orient,  especially  in  India, 
this  disease  is  not  rare  among  the  Knglish  soldiers ;  some  cases  aiv 
quite  acute,  ending  with  tetanic  spasms  ;  others  begin  with  long  pro- 


droioata,  ftnd  drag  un  m'UU  Symptoms  of  sevi're  Lcsdnclu-f  burning 
skin,  ccotuiued  fati^e  and  depresaiun,  palpitatiuu  of  tbc  heart, 
twitching  of  the  muscles,  etc ;  even  wlico  tliif  slule  cuds  in  rectivery, 
rdapscA  uro  common.  Putients  with  sunstroke  are  to  be  treated  like 
those  with  congestion  of  the  bniin.  Cold  affusions  and  falndders  uf 
ice  to  the  head,  rest  iu  a  cool  chamber,  purgatives,  Iccehes  behind  the 
ean,  sinapisms  to  the  najie  of  the  nech,  arc  the  proper  remedit*.  Ac- 
cording to  the  experience  of  English  surgeons,  rcnesection  is  injuri* 
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Wc  bIso  have  something  to  say  about  the  effect  of  being  struck 
bj  Hghtning.  Probably  all  uf  you  have  at  some  time  seen  houses  or 
trees  that  bad  been  struck  by  lightning;  we  u.sually  see  a  large  rent, 
a  fissure  with  charred  edges.  Men  and  animals  mny  also  be  struck 
so  as  to  hue  single  limbs,  but  this  is  not  always  the  case ;  usually 
the  Ughlning  tnivcls  along  the  body,  in  at  one  place,  out  at  another; 
the  clothes  are  rent,  or  ercn  torn  oil'  and  cast  aside ;  peculiar,  branched, 
xigxag  bmomish-red  Hnes  are  found  on  the  body ;  these  have  been 
regarded  as  representations  of  the  nearest  tree,  or  as  bloud  coagulated 
in  the  Teasels  and  sliiuing  through ;  both  views  arc  incorrect ;  wo  do 
not  know  why  the  lighluiug  runs  this  peculiar  course  on  the  skin.  If 
ft  person  be  directly  struck  by  lightning,  he  is  usually  hilled  on  the 
spot.  If  the  lightning  strike  in  his  immediate  vicinity,  it  induces 
s^Tiiptoms  of  ooromotion  of  the  brain,  paralysis  of  certain  limbs  or  or^ 
gans  of  special  sense,  and  occasional  extravnaationa  and  hums.  The 
latter  heal  like  other  burns,  according  to  their  degree  and  extent. 
Paralysis  from  lightidng  is  not  usually  of  bnd  prognosis;  the  nen'uus 
and  muscular  activity  may  return  after  a  longer  or  slmrter  time. 


FROSTBITES. 

We  may  oivide  frosl'bites  into  three  gradee  analogous  to  those  of 
bums;  the  first  of  these  is  characteri7ed  by  redness  of  the  skin,  the 
aecond  by  furroation  of  vesirJcs,  the  third  by  eschars.  The  first  degree 
of  frost-bite  is  quite  well  known ;  we  might  regard  Uic  so-called  dead- 
neae  of  the  fingers  as  its  mildest  funn ;  probably  eacli  of  you  hns  some- 
timu  hod  this  in  a  cold  bath,  or  in  winter-time.  The  finger  becomes 
while,  the  «kin  wrinkled,  the  sens.ation  diniini8hei1  ;  after  a  time 
tbcMe  symptoms  pass  off,  the  skin  becomes  red,  the  finger  swells, 
and  there  is  a  peculiar  itching  and  prickling.  ThiR  increases  the 
ntore,  the  more  quickly  w.irmth  follows  the  cold.  Tlie  redness  uf 
the  skin  of  this  degree  of  frost-bite  differs  from  that  iu  burns,  bj 
its  more  blutsb-vlolel  color. 


After  a  timCi  these  Bymptoros  subside  aud  the  skin  again  li«- 
comes  normal.  Crenerally  no  remedies  are  u»ed  lu  the«  lU^lt 
caaes,  but,  very  properly,  patienu  are  warned  against  waruiiag  tie 
parti  too  rapidly  ;  rubbing  with  snow,  thon  gradually  elevating  tic 
temperature,  is  recommended.  Tbe  obove  symptoms  are  thus  ec> 
plained  :  First,  the  capillariea  arc  strongly  rontracted  by  the  coU, 
aud  are  then  paralyzed  fur  a  time.     I  shall  not  here  discusa    the 
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C-fORbility  of  tilts  hypothesis :  this  explanation  inrolreg  all  the 
<liffiuultius  iLat  nc  have  already  met  iu  tbu  tlit-oi'iL>8  of  iutlamiua- 
tJoa. 

[la  some  persons  the  least  oold  causes  cootTaction.  not  of  the 

f  jspiJIaries,  but  of  tho  arterieB»  especially  in  the  lingers,  usually 

4:^tily  i»  <*"P  or  two  fingers.     Dipping  tho  hand  in  cold  water,  even 

in    e«  umiuej-,  or  a  damp  atmosphere,  ia   enough   in  some  persona  to 

izad^icc  actual  contraction  of  the  artery  ;  tho  finger  IooIca  like  that 

of  ^  cor|>so;  it  ii>  uUsululely  auwinlc,  &h  if  it  had  un  ICgmarcfC»  band- 

3^^   applied  ;  pricking  with  a  nec-Ulc  brings  no  blood  ;  at  tho  same 

cJcKi<!  tlicre  vn  a  feoling  of  numbness  and  stiffness.     Restoration  of 

tb^      circulation    takes   ton  or   iiftcen  nduutea  ;  nibbing,  warming, 

etc?.  »  have  little  effet'C  ;  only  after  di]>pitig  in  luK  water  dues  the  cir- 

cul  s»tioii  gradually  return  ;  the  lirst  ph:i]:iiix  redJeiis*  while  the  others 

■-^**^*in  while  for  a  time.    There  is  no  pain,  and  very  little  para- 

l^rftXc  dilaUUuu  of  the  vessels.     ITie  whole  process  diUfers  entirely 

f«-«:»»:»!   ordinary  tootraction  of  the  capillaries   induced  by  antenna 

f  r«_»a3Q  cold,  fur  only  a  certain  vascular  territory,  which  is  always  the 

saaxxKe,  is  aftoeted. 

in  ea^c»  of  freezing,  if  there  is  formation  of  vesicles,  there  is 
ixaore  datigvr  tlian  if  there  is  merely  n-duess  ;  they  arc  often  ac- 
ooxzipanied  by  loss  of  seniuttirin,  and  there  is  danger  of  inortifica- 
Vriovm.     Freezing  differs  from  burning  ;  iu  the  latter,  gangrene  is  an 
«ruKXiodiate  result ;  it  does  not  exteuil  Eul>scquently  ;  but  in  freezing, 
th^    cold  actt  Srst  on  the  tissuet>  and  the   llutd  cuTitained  in  them, 
'ibTicl  it  is  only  when  the  parts  have  thawed  that  the  changes  lead- 
ing   to  mortificfltion  show  themselves ;  so,  at  Hrst,  the  parts  may 
look  nonoaU  and  there  may  be  some  circulation,  while  tlie  vitality 
of     *be  colls  and  blood  ha'*  been  so  much  affected  that  gangrene  is 
iT>e^-vilable  ;  but  we  cannot  say  how  far  it  will  extend. 

Stood  that  ban  been  froxcn  and  thawed  out  is  bright  red,  but 

ihc^    haemoglobin  escapes  from  the  cells  ;  this  blood    has   the   pe- 

caliarity  of  causing  coagulation  iu  normal  blood,  ami  by  injecting 

«uongh  of  it  into  the  circulation  of  a  living  animal  you  cause  its 

d^ath  from  clot«  in  the  heart  and  large  blood-vessels.] 

lleccnt  investigations  of  Sauntet  show  that  after  certain  grades 
ot  ffMzing  there  is  a  true  inflammation  which  goes  on  to  regular 
l^angnine.  From  clinical  experience  I  know  that  in  sudi  cases  there 
Ü  a  process  not  found  in  bums  ;  for  part.n  badly  hnme<l,  even  when 
Dot  turned  to  cinder,  shrivel  np,  and  the  blood  coagulates  in  the 
Tpssels,  so  that  other  lilomi  cannot  enter  them  even  if  they  con- 
ton»  to  exist.  If  a  frozen  limb  thaws  for  a  time,  arterial  blood 
o^y  again  enter  the  vessels,  and  the  question  will  be  whether  tho 
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walls  of  the  vessels  can  still  keep  the  blood  fluid  and  tlie  tissaea  tue 
up  the  blood  coming  to  them.  Jf  this  be  so,  the  froxcn  limb  may 
regain  it»  vitality  ;  if  it  does  not,  ^^angrcne  occurs.  In  this  transi- 
tion stage  the  veins  arc  much  diuteoded,  and  this  may  facilifat« 
thromboHis  in  them,  ßerffmann  recommends  particnlar  attention 
in  the  treatment  of  this  stage  ;  he  has  had  unu<4u.illv  gf>od  miult« 
from  vertical  bux^kusiou  of  the  limb,  which  favora  the  rotum  of 
the  venous  blood. 

Bedness  following  a  frost-bite  may  sometimes  remain  permanent, 
i.  «.,  the  capillaries  remain  dilated.     This  ia  eÄpecially  apt  to  occur 
in  froet-liitcs  of  the  nose  and  ears,  and  is  usually  incurable.     In  Ber- 
lin, I  treated  a  youii^  man  who  had  a  dark-bluo  noMr,  as  a  result  of 
frust-bile,  aud  wished  at  sll  hazards  to  be  relieved  of  the  deformity. 
He  pcrais! cully  pursueri  the  different  modea  of  treatment;  first^bebad 
the  nose  pnitittxl  with  collodion,  after  which  it  looked  as  if  vamished^^ 
nnd^ns  long  as  the  coating  of  collodion  continued,  it  was  somewhat  paler, 
but  the  improvement  was  not  permanent.     Then  the  nose  was  painte« 
with  dilute  nitric  acid,  which  gave  it  a  yellow  tint.    After  detachment 
of  the  epidennis  the  cvU  again  ap^)CÄ^(^d  improved  for  a  time ;  but  i- 
soon  returned   to  its  former  state.     Then  we  tried  treatment  wil 
tinetmt;  of  iodine  and  nitrate  of  silver,  which  for  a  lime  gave  the  n 
a  hrownisli-refl,  then  a  brownish-black  color.     The  patient  bore 
these  changes  of  color  heroically,  but  the  perverse  capillaries  contin 
dilated,  and  the  nose  remained  bluish  red  at  the  last,  just  aa  it 
been.     I  still  thought  of  trying  cold,  but  feared  the  condition  mig^fc-r 
be  made  worse,  ami,  after  several  months*  treatment,  had  to  tell  t 
hero  of  tltis  tragi-romical  history  that  I  conid  not  cure  him. 
treatment  of  chilblains  and  the  consequent  ulcere,  of  which  we 
speak  immediately,  may  be  just  as  lUflicult. 

Frost-bite,  where,  besides  redness  of  the  skin,  there  is  fnrmntion  ^ 

vesicles,  is  more  severe;  it  is  often  accompanied  by  complete  k»»  «^^. 
sensation  of  the  affected  part,  and  there  in  always  danger  of  mortifi^a^M 
lion.  The  formnlion  of  vesicles  in  frost-bite  ia  prognostically  mi»<jr-3i 
worse  than  it  is  in  bums.  The  serum  contained  in  the  resides  jji 
rarelj  clear,  but  usually  bloody.  A  limb  completely  froeen  is  said  -^^ 
be  perfectly  stiff  and  brittle,  and  small  portions  arc  said  to  break  o-fi' 
like  glass,  if  carelessly  handled.  1  have  had  no  oppnrtimity  to  Teri_tfy 
these  statemont«,  but  remember  that,  when  I  was  n  stiidimt,  a  man 
was  brought  to  the  Gtittingen  surgiral  clinic  with  both  foct  iiuMi^Ki 
during  transportation  to  the  hospital,  they  Imd  become  npiinfsnrrniial 
■äet.iched  at  the  ankle-jnjnl,  so  that  they  hung  oidy  by  a  couplo 
tendons.  Double  amputation  of  the  log  above  the  mallenli  Imd  to 
made,    Huw  far  a  limb  may  be  entirely  frozen,  so  lliat  the  circtila. 
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M  entirely  arreatetl,  frequently  caunol  be  Jct«'miincd  for  a  iime; 

fceoue  we  mu&t  not  be  too  busty  about  BUiputatiiip.     In  ZUrJch,  I  had 

Ato  caws  where  both  feet  were  dark  blue  and  without  feeling,  and 

on  being  punctured  with  a  needle  only  a  drop  of  black  blood  escaped ; 

xiererthelpffi,  the  foot  lived,  and  only  a  few  toes  were  loet.    In  a  tliird 

Cflae,  in  a  rery  debilitated  patient,  where  lolh   feet  as  high  as  the 

c^l£  were  (lark  blue  and  covered  with  vesiclrn,  they  became  entirely 

^«LXigreuous.     If  there  be  extensive  gangrene  of  the  bkin,  beyond  a 

^oubt-,  we  should  not  delay  amputating,  for  these  patieuts  are  very 

9uL>ject  to  pytcmin,     A  very  &ad  case  occurred  in  (he  Zurich  bospitaL 

^    j30werful  young  man  had  both  hands  and  both  feet  frozen,  so  that 

0JI  iDecamc  gangrenous ;  the  patient  could  not  make  up  his  mind  to  the 

fomx.^  amputation»,  nor  could  I  bring  myself  to  persuade  him  to  the 

i4»^K-ful  Operation.     He  died  of  pya-niia. 

•The  euda  of  the  extremities,  the  point  of  ihc  nose,  and  Mjw  of  tlie 
are  most  liable  to  be  frozen.    Closely-Ctting  clothes,  w  hieh  impede 
circulation,  increase  the  predisposition.     Cold  wind,  and  cold  ao 
panied  by  moisture,  induce  froal-bite  more  readily  th.-»«  very  great 
BtXIl,  dry  cold. 

There  ia  also  a  total  freezing  or  stiffening  of  the  wbole  body,  in 

ipvWsch  Uic  patient  los<.>s  cou!K.>i(>uaiieK.s,  and  falls  inio  a  state  of  very 

ücK&Äted  vitality*     The  radial  pulse  can  hardly  be  fell,  the  heart^beat  is 

scarcely  audible,  the  respiration  almost  imperceptible,  and  the  whole 

)jc>dy  is  icy  coUh     This  state  may  pass  at  once  into  death ;  then  all 

(Ib^  Öuids  harden  into  ice.     This  general  freezing  is  especially  apt  to 

ocxTur  when  the  individual,  overcome  by  fatigue  and  cold,  lies  down 

«rlaäle  freezing;  he  soon  falls  asleep,  and  sometimes  never  wakes 

a^r**^^*)-    1^  l*^*'  never  been  accurately  determined  liow  long  a  patient 

msaj^  remain  in  this  stiff  cfuidition,  wiih  very  slight  appearance  of  life, 

and  again  recover;  wc  find  mention  of  the  state  having  lasted  six 

dia^ra.    Whether  this  be  true  or  not,  we  should  cxjntinue  our  attcmpta 

tA.   resuscitation  as  long  as  a  hcartrbeat  cim  be  dctecli-d. 

Let  us  commence  the  treatment  of  frost-bite  with  tliis  state  of 

geoeral  slifiiiess.     We  must  here  avoid  any  sudden  change  to  higher 

teonperature,  but  increase  the   warmth  gradually.      Such  a  patient 

should  be  placed  in  n  cool  chamber,  on  a  cold  bed,  and  frictions  made 

for  &«^erul  bnnrs.     At  the  same  time,  artificial  rcs]iirati<>n  should  bo 

oocBsknuUy  tried,  if  the  brcatliing  becomes  imperceptible.     As  slight 

fttimalsnts  that  may  do  good,  I  would  mention  eneniata  of  cold  water, 

•nd  lolding  ammonia  to  the  nostrils.     Very  gradually,  as  the  patient 

becomes  conscious,  wc  misc  the  surrounding  temperature,  keep  him  for 

*  t»mo  in  a  slightly- warm  od  room,  and  at  first  give  only  tepid  drinks. 

^  the  diflTenrnt  psiris  of  the  body,  one  by  one,  regain  vitality,  there  ii 
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occasionnlly  some  pain  in  ibe  limbs,  especially  if  they  i\cre  wamif 
too  rapiUy ;  iu  these  cases  it  is  well  to  eitrelop  the  pniiiful  pirls 
cloths  dipped  in  cciUI  w&ter.  The  patient  may  remain  fiu*  hours  or 
days  io  a  benumbed,  scnaoloss  condition,  which  di&uppoiirs  gradually 
or  late,  experiments  liare  been  mado  ia  resuscitating  stiffened  aai- 
nuils,  which  appear  to  show  that  animals  arc  more  certuitily  saved 
fruiii  deiiih  by  rapid  than  bj  slow  warming.  I  should  not  readily  de* 
cide,  from  tliese  experiments  on  animals,  to  depart  from  the  rules 
already  einpirienlly  employftd  for  treatment  of  persons  frozen  stiff,  and 
which  appear  to  be  correct  for  local  frosUbitos,  but  the  question  is 
worth  further  expcrimeutw  Such  cases  of  general  frecöug  rarely 
escape  without  loss  of  some  limbs,  or  parts  of  tbom,  and,  iu  regard  to 
the  treiitrneut  of  tliesc  fro7/;n  poits,  1  can  give  you  little  advice.  The 
vesicles  arc  punctured  and  evacuated;  the  feet  or  hands  may  bo 
wrapped  in  cold,  wet  cloths;  then  wo  must  ivait  to  see  whether  and 
how  extcnsi^'ely  gangrene  will  occur.  If  the  bluish-red  color  passes 
into  a  dark  cherry-red,  the  chances  of  restoration  to  life  are  sligfabj 
Gangrene  will  oneur  in  the  great  majority  of  su(<h  eases.  By  testing!] 
the  sensibility  with  a  needle,  and  notinjr  the  escape  of  blood  froi 
these  fine  openings,  we  teat  how  far  the  limb  has  ceased  to  live  ;  but 
this  only  becomes  certain  when  the  line  of  domarkation  forms;  that 
is,  (vben  the  dead  is  sliarply  bounded  from  the  living,  and  inflamma* 
tory  redness  deveIo[)8  on  the  border  of  the  gangrenous  parts.  But 
the  gcuerul  otmditiou  may  become  dangerous  before  the  line  of  do* 
markation  is  fully  funned;  hence  nmputatiun  iiiu»t  not  be  delayed 
loo  long  if  the  inHammation  alicr  freezing  assuineb  a  phlegmonous 
character.  The  detachment  of  single  toes  or  tingers  we  may  leave 
to  itself;  but  where  there  is  gangrene  of  a  large  psrt  of  a  limb^ 
amputation  is  decidedly  preferable. 

I  will  here  return  to  chilblains  (pemiones),  not  because  they  may 
become  particularly  dangerous,  but  because  tiiey  are  an  exceedingly 
annoying  disease,  and  are  in  some  oases  very  dißicult  to  cure,  and  for 
which,  85  prvod  family  doctors,  yon  must  have  a  series  of  remedies. 
Cliilblains  are  caustxl  by  paralysis  of  the  caiiillArin.s,  with  serous  exu- 
dation in  the  tissue  of  the  cutis ;  they  are,  as  moat  of  jou  know, 
bluish-red  swcllinga  on  the  hands  and  feet,  wliit;h  prove  exocssirely 
annoying  from  their  severe  burning  and  itching,  and  from  the  occa- 
sional fonnation  of  ulcers,  Tlicy  rojult  from  repeated  slight  freezing 
of  the  same  spot,  and  do  not  occur  witli  equal  frequency  in  all  pei^  ^ 
sons;  they  are  less  annoying  in  very  cold  wcnllicr  than  during  the  fl 
change  from  ootd  to  warm.  At  night,  on  going  to  bed,  wbea  tlie 
hands  and  feet  become  warm,  the  itching  occasionally  beoomes  so 
troublesome  that  the  patient  has  to  scratch  them  for  hours.  In  geo- 
eial,  females  are  more  disposed  than  males,  and  young  persons  more 
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than  old,  to  chilblains,  Kmploymonts  requiring  frequent  ohuge  oT 
tempernLure  particularly  predispose  tothfitn;  clerks  and  apothecftrie«, 
who  stay  for  a,  time  in  a  warm  room,  then  in  a  cold  cellar  or  ware* 
hr)use,  are  frt,<(|ueDt  subjects.  But  uo  station  is  exempt ;  peo|)le  whu 
altraya  wear  gloves,  oud  mrely  go  out  iu  winter,  nmy  be  attacked  a» 
well  «d  those  who  have  oever  worn  gloves.  Among  females,  chlorosis 
and  disturbanfx's  of  nienstruntion  oocasionntly  eecm  to  prefliKpnae  to 
them;  generally,  frequent  returns  of  I'rost-bile  appear  to  be  connected 
with  some  constitutional  anomaly. 

As  regards  treatment,  it  ih  usuullv  very  ditücult  to  combat  the 
exDies  due  to  constitution  and  occupatiun;  hence  we  are  chiefly  lim- 
ited to  local  remcdicit.  lit  Italy,  nherc  the  disease  is  very  frequent, 
if  a  cold  n'iiiter  occurs,  frictions  with  snow  nud  ice  cotnprcssca  are 
recommended.  With  us,  these  arc  less  uaeil,  and  do  no  good,  or  at 
most  only  alleviate  the  itching  for  a  time.  Salve  of  white  precipitate 
of  merouiy  (one  drachm  to  the  ounce  of  lard),  frictions  with  fresh 
lemon-juice,  painting  with  nitric  add  diluted  with  cinnamon* water  (one 
dnchm  to  four  ounces),  solution  of  nitrate  of  silver  (ten  grains  to  the 
ounce),  and  linctiire  of  canthurtdes,  are  remedies  that  you  may  resort 
to.  Sometimes  one  answers,  somctimea  another ;  biuid  or  foot  batlia 
rith  muriiilio  ucid  (about  one  and  a  half  to  two  ounces  to  a  fool-balh, 
le  fur  ten  niinutcfi),  and  washing  with  infusion  of  mustard-seed,  are 
tlw  celebrated.  If  the  chilblains  open  on  tlie  top,  tbey  may  be 
ilirnnrrt  with  ointment  of  zinc  or  nitrate  of  silver  (gr,  j  to  3  }  fat).  I 
hire  bere  given  you  only  a  smull  number  of  the  remedies  recom- 
Liwnded,  the  effect  of  most  of  which  I  have  myself  proved,  aUhou>fh 
[there  are  a  number  of  otlicra;  at  the  coiomenccmont  of  your  practice 
viU  lind  these  enough  for  combuting  this  common,  trifling  disease. 
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LECTURE   XXI, 

Oensrol  Etiolnf;;-  of  Acut«  InflainiDflti<«ne. — Acut«  loflunmfttifio:  1.  Of  tli«  CuTit. 
a,  Er;»i{>cIiiUii»  Inftnmmiitioii ;  i,  Furuncle;  e,  Ctrbuool«  (BoUiniK),  PiialuU  U*> 
iigV».  S.  Of  tbelCu«iuBMeaibriin«B.  8.  Of  thoCelluluTiMoe, Aciitv  AbcccsMt. 
4.  Of  til«  UoMtM.  S.  Of  tba  6«rvua  Memhnuiei,  Shutht  of  Uie  Tcndoiu,  ud 
Bubeutuieou«  Uuoom  Butmb. 


Gentlemen  ;  So  fur  we  bavc  treaU;*!  only  of  injuries,  now  we 
shall  pasn  to  the  acute  inFlammatioDS  wliicli  are  of  non-tranmatio 
ori^n.  Of  these  cases,  lliose  belong  to  surgery  that  occur  on  the 
outer  part  of  the  body ;  also  thoAO  wluch^  occurring  in  internal  organs, 
are  still  acceasible  to  surgical  treatment.  Altliougfa  I  must  start  with 
tlie  idea  tfaut  you  already  know  the  causes  of  disease  id  general,  it 
still  aeoms  n*-cossary  to  muke  some  prcliniinary  remarks  with  special 
reference  to  the  subject  of  which  wo  are  about  to  treat. 

The  causes  of  acute  non-tmumatlc  inßammatioas  may  be  divided 
into  about  the  following  categories; 

1.  Repeated  Mechanical  or  Chemical  Irritation, — At  the  Br«* 
glance,  this  seems  to  come  under  the  head  of  trauma,  but  it  mokff 
considerable  difference  whether  such  an  irritation  acts  once  on  a  tiaaue 
or  whether  it  Le  frequently  repeated,  for,  in  the  latter  case,  «acfa  suo 
ceeding  irritation  affects  a  tissue  already  irritutcd.  An  example  will 
moke  this  clear  to  you.  Suppose  a  person  is  nibbed  continuously  by 
a  projecting  sharp  nail  in  his  boot  or  shoe ;  at  first  tlicre  would  be  « 
slight  wound  with  circumscribed  inflammation,  but  afterward  the 
iiißamniatioa  will  spread  and  bceonic  more  intense  as  long  as  the  irn- 
talion  lasts.  Let  us  take  annthor  example  nf  chemical  irritation:  If 
a  person  not  accustomed  to  highlf-seiisoned  footl  cats  Spanish  pepper 
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would  iuduce  temporary  bypenemia  and  Bwelling*  of  tlie  oral  aod 

istric  uiucous  raeuibrouc;  should  ooü  continue  tbc  use  of  so  acrid  a 

ibstunce  for  a  length  of  tiiDe,  be  mij^ht  excite;  a  severe  gastritis. 

ixccpt  in  cases  of  the  first  exiiniplef  these  rapid ly-rcpc«ted  irritaiioiiii 

not  frequent  in  pniptiiw,  hut  tliey  have  a,  great  dewl  to  do  with  ih« 

krigin  of  chronic  lu  flam  ma  lion ;  wUco,  of  themselves  iiisignificaut,  they 

act  on  parts  more  or  less  we^k.     We  must  again  return  to  this 

point. 

2.  Catching  Cold, — Vou  all  know  tliat  by  catching  cold  one  miky 
acquire  rarious  diseases,  especiuUy  acute  catarrh  and  infloniniationB  of 
the  joints  or  lungs  ;  but  we  do  not  know  what  ia  tlie  porticuhir  inju- 
rious iuflueace  iu  eatchiug  cold,  or  what  immediate  changes  it  causes 
the  liseuc'S,  The  rapid  change  of  tenipemturc  is  bliimed  as  the 
uef  cause  of  catchhig  cold,  but  by  this  means  we  cannot  cxpcri* 
mentally  induce  an  iunanimation,or  any  similar  disease.  One  catolies 
cold  ^m  being  heated,  and  then  being  exposed  to  a  cold  draught  for 
a  length  of  time;  by  careful  cbscrvtilJun  he  may  aay  just  when,  he 
caught  oold.  lite  cold  may  have  a  purely  local  action ;  for  instance, 
one  sita  for  a  time  at  the  window,  and  the  oold  wind  blows  on  the  side 
of  his  face  toward  the  window  ;  after  a  few  hours  he  is  attacked  by 
lysis  of  the  facial  nerve.  We  way  here  assume  that  uioleculur 
kDges  have  occurred  in  the  ner^e^ubstaocef  by  which  the  conducts 
power  of  the  nerve  is  lost.  Another  miglit  get  a  conjunctivitis 
>m  the  same  cauRo.  Tlie*e  are  purely  local  colds.  Another  case  is 
lore  frequent,  viz.,  (hat  on  catching  cold  that  part  is  Btt.icked  which 
in  the  person  afToeted  is  most  liable  to  disease,  tlie  "/octM  minorit 
rtnatentux,''''  Some  i>er»ons,  after  catching  cold  in  any  «-ay,  have 
unl6  catarrh  of  the  nose  (snufHes) ;  ntlier»  have  g^iistric  ciitarrh,  others 
mufloular  paina,  and  stUl  others  have  innamniations  of  tlie  joints. 
7ow,  as  these  parta  are  not  always  directly  affected  by  tlie  injury  (as 
rhen  odo  hoa  nasal  catarrh  from  getting  his  feet  wet),  we  must  sup* 
that  tJie  whole  body  is  implicsited^  but  the  action  of  tlie  injury  is 
»ly  shown  at  the  locus  minorie  resUfentiiK.  Whetlier  iJiis  transfer 
such  injurious  influences  to  a  special  part  of  tlie  body  is  due  to  the 
■r\*es,  or  to  the  blood  und  other  lluids  of  the  body,  is  a  question  which 
innot  at  present  be  decided,  und  about  which  physicians  are  divided 
uito  the  two  great  boilies  of  neuropaths  and  humoraüsts.  Reasons 
may  be  adduced  for  both  views.  I  rather  incline  to  the  bumorol  view, 
and  regard  it  as  p.>ssibte  that,  for  in.stimce,  chemical  changes  may 
occur  or  be  prevenlfnl  in  tJie  akm  while  fiwrating,  which  may  ha\-e  a 
poisonous  effect  on  tlie  blood,  and  may  act  as  an  irritant  now  on  tlüa, 
now  on  that  organ.  According  to  the  old  form  of  speech,  tliese  in- 
flnmmationa  due  iu  catching  cold  are  called  **  rheumatic  "  (from  ^vfta. 
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ilow);  but  this  pxpresaioii  is  so  much  misused,  and  hns  come  intowdi^ 
tlisrepute,  that  it  should  not  be  employed  too  often. 

3.   loxic  and  JWiagmatic  Infection, — "We   h&vu   alrcndy  (page 
K<0)   stutcd   that   moist  and  drv,  puruliriit  und  putrid,  sulwtancc« 
brought  in  contact  with  a  wound  induce  severe  progressive  inflamnui- 
tioiifl,  if  the^r  enter  the  healthy  tissue  immediately  aßer  the  injury 
uniWr  certain   previously  •mentioned  drcumsinnces,  pass  through 
granulations  of  a  wound  into  the  tissue.     It  ia  true,  the  body  u 
lolcrably  protected  on  ita  surface  by  tiie  epidennia,  on  Ibe  mucoua 
conta  by  tliick  epithelium,  against  the  entrance  of  auch  poisoaous  and 
iuflamraatory  matenal!>,  but  the  protection  ia  not  perfect.    There  are 
many  ixjisouous  ifubetuucca  which  enter  tho  body  tlirough  the  akin  or 
mucous  mcmbmne.     Some  of  them  we  term  poison,  such  aa  the  aecre* 
lion  from  glaudcr-ulcera  in  the  horse,  or  from  the  cjirbunculous  pus- 
tules in   cattle;  others  we  only  know  from  their  effect«,  from 
circumstances  of  their  origin.     There  are  invisible  bodlea  which 
term  **  miHsiimtic  poisons,"  or  briefly  *•  miunm  "  (ftiuOfta,  untleaunee»)  r 
it  is  supposed  that  these  miasms  develop  from  decomix>siug  organic 
bodies.     Some  consider  them  aa  gases,  others  as  dust-like  particl 
OlJiexa  as  minute  organisms  or  their  genus;  I  think  tliat  in  raan^ 
cases  the  latter  is  the  correct  riew.     Tlie  action  of  these  poi 
raries,  inasmuch  as  some  of  them  have  a  direct  phlogistic  action; 
others  it  is  more  indirect.    Thus  some  poisona,  as  pus,  cadar 
potaon,  induce  severe  inflammation  at  the  point  where  tbcy  enter  t; 
hotW[infectionMfitrium)f'  others  excite  no  inflnmmation  at  that  poa 
but  am  imjH'rreptiblv  taken  into  the  bloo<],  atxl,  altJiougb  rirculatic:^^^  . 
through  all  the  organs,  only  have  an  inflammatory  effect  on  one  or  ^ 

few  parts  of  the  body.     These  poisons  are,  to  a  certain  extent,  oi^'K    -y 
injurious  lo  certain  organs;  they  hiivo  a  "speeifio"  action.     I  slkj^i^^ 
not  here  speak  of  the  primary  action  of  this  poison  tn  transformir^^ 
the  blood.     We  do  not  know  the  ehemically  active  constituents    ^tojf 
most  of  these  poisons  which  act  specifically  on  one  organ  or  H— n  i»,  , 
we  cannot  see  them  circulate,  nor  can  we  always  see  tbeir  eSta^^m. 
Hence,  you  may  very  justly  ask  me  how  we  can  exprtisa  oaraelTi^»« 
with  so  much  certainty  on  the  subjetit.     We  dceidc  on  the  causes  h^T 
olwenring  the  morbid  ftjrmptnms,  and,  In  so  doing,  «upjiort  ouraelvi^si 
mainly  on  their  anulngj*  to  the  efTects  of  poisons  intentionally  mir^o 
diieed  into  the  borly,  ej^iiecially  to  those  of  our  most  active  m^ciii^ä^. 
If  we  take  the  group  of  narmtica,  they  all  hare  a  more  or  less   tx> 
uumlnng  effect,  thit  ia,  a  pani1y>^>ng  effect,  on  tho  psychical  fiinctioTw, 
Irtit  they  have  also  the  most  peculiur  specific  effects.     Belladonna  i 
on  llie  iris,  digitalis  on  the  heart,  opium  on  the  intestinal  canal. 
We  see  the  same  thing  in  other  remedies.     Ily  repeated  doees  uT 
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tliuriJcs  WC  may  excite  inflamraalion  of  the  kidneys,  by  mercury  m- 

funimBtion  of  the  oral  mucoiis  membrane  and  salivaiy  g-lands,  t-tc, 

wbptber  we  introrluce  thorn  into  the  blood  through  the  etomach,  reo- 

lom,  or   skin.     So  also   there  is  an  endless  nunibor  of   Icnown  and 

cmkuown  organic  septic  poisons,  of  which  many,  if  not  nil,  have  also 

^  BpeciGc  phlogogenous  action.     I  mention  only  cine  example  :  if  you 

inject  putrid  fluid  into  the  blood  of  a  dog',  in  many  ca^cs,  besides  the 

^ÜjrcQi  blood  intoxication,  he  will  have  enteritis,  pleurlUs,  or  pcricar- 

^/CÜ.     Must  we  not  here  suppose  that  tbo  injected  fluid  contuins  one 

Q^      more  matters  whioh  have  a  specific  inflfttnmaton'  eiTi-<;i   on   the 

jCk^^stJnal  mucous  membrane,  on  the  pleura  and  pericardium?     If  we 

If  »-m.<r>w  the  point  of  entrance  of  the  poison,  and  have  some  experience 

^C      -the  poison  itself,  there  will  rarely  be  much  doubt  about  the  cause 

^r»c3  action.     But  how  nianv  aises  there  may  he  where  neither  exists  I 

X   1=>«^He\'e  that  iufecUon  in  u  much  mure  frequent  source  of  iuflamma- 

t.»c>v  IS  especially  in  surigery,  than  hag  hitherto  been  Bus{>ec:tcd. 


1  would  still  make  a  few  general  remarks  about  the  /anna  and 
of  non-iraumatic  inflaminatioue.     1  ha%*e  already  told  you  that 
chari)ct«>risiir  of  traumatic  inflammiitions  is,  Unit  they  arc  limited 
t€>     the  woinided  part ;  if  they  become  progressive,  it  Is  generally 
tlt'Toagli  meclmnical  or  toxic  (septic)   irritatioti.     This  would  imply 
tHsKt  iulhim motions  iur)u<.'c<l  by  ntechuniual  irritaliuns  and  tuxic  actions 
lia-v-L- a  tendency  to  progress,  or  at  least  to  diffuseness ;  tlijs  is  true  of 
most  iuflamtnations  resulting  &om  catching  cold,  which  attack  either 
a  -^jirliole  organ  or  a  large  section  of  one  part  of  the  body.     In  thia 
re^^rrf,  much  depends  on  the  intensity  of  the  mechanical  irritation, 
aracl,  in  tnxic  inflammations,  on  the  quality  and  quantity  of  the  poison, 
eAX»edalIy  on  its  more  or  less  intense  fermenting  action  on  ttie  fluids 
p^z-meating  the  tissues.     As  regards  inflammutions  due  to  repeated 
mechanical  irritaliou  and  catching  colJ,  we  do  not  always  have  reason 
to  suppose  that  their  products  are  more  irritating  than  thoscof  simple 
traumatic  inflammation;  but  if,  during  the  latter,  the  affected  part 
be    kept  absolutely  quiet,  and  the  lymphatic  vessel«  and  interatices 
belwwn  the  tissues  are  closed  by  the  inflltration  of  the  parts  about 
tl»e  wound,  the  extension  of  the  products  of  inflamnmtion  into  the 
•urtTwodittg  part»  is  much  interfered  with.     But  in  repeated  mechan- 
ical in-itaticms  the  tissue  is  not  kept  at  rest,  and  consetiueutly  the 
pfviJucta  of  iuflammation  extend  unimpeded  around  the  irriljitcd  part, 
Süd  excite  new  inflammation.     In  inflammation  due  to  catching  cold, 
««»fdlng  to  my  humoral  inew,  the  maferia  peccanx  is  poured  to  a 
whole  oi;goii  or  tissue;  hencej  these  inflammations  arc  mostly  difluac 
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from  the  ooouueDOcmcnt.  li^  &oni  an  existing  point  of  infiammationri 
a  pbloffo^euQus  material  enter  the  blood,  oad  tbeuce  specifically  affect 
any  other  orjfan,  we  call  this  secondary  iiiflaminntion  "  meUistatic/* 
But  these  melusl-atiu  in flonima Lions  may  occnr  in  another  and  much 
more  evident  manner,  by  means  of  a  blood-clot  in  the  veins,  as  w^^| 
shall  show  in  iho  section  on  thrombosis,  embolism,  and  phlebitisL^^ 
Non-traumatio  iiiflummntions  may  terminate  in  resolution,  in  firm 
organization  of  the  intlainmatory  product,  in  suppuration, or  in  morti» 
ficatiotu  But  we  will  now  ceaae  treating  this  subject  in  geucral, 
tcniis,  and  pass  to  the  inflaramations  of  the  ditfcrent  tissues. 


1.  ACUTE  INFLAMMATION  OP  TUE  CUTIS. 

Tlic  simple  forms  of  acute  innauinatton  of  tlio  skia  (spot5| 
papules,  vesicles,  pustules),  which  are  grouped  uodw  the 
Data e  of  "acute  exanthemata,'*  belong  to  internal  mcdieine.  Only 
erysipelatous  inflammation,  furuncle,  and  carbuncle,  are  generally 
spoken  of  as  true  primary  inflammations  of  the  cutis.  I  will  here 
remind  voii  that  very  frefjuently  the  skin  is  seoondarilv  affected,  from 
itillamnmtitiu  of  the  subijutaneuua  cclluhir  tissue  and  muM:lc8,  or  cveu 
of  the  perioBleum  or  boucs. 

(a.)  Erysipelatous  iiiQammatioa  is  located  chiefly  in  the  papillary 
layer  and  in  the  n.>te  Malpighii.  The  local  symptoms  are  great  red- 
ness and  cedeinatous  swelling  of  the  skin,  patii  on  being  touclicd,  and 
subsequent  detachment  of  epidermis ;  these  are  occasionally  accom> 
panicii  by  viTy  high  fever,  out  of  proportion  lo  the  extent  of  the  local 
affection.  The  dineiuse  lasts  from  one  day  to  three  or  four  weeks, 
Any  part  of  tlio  skin  or  mucous  membmncs  may  be  attacked,  but 
idiopathic  er^'sijielaa  is  {larticularly  frequent  in  the  head  and  face 
Like  the  acutu  eiaathcinala  of  the  skin,  according  to  the  views  vl 
□luuy  i>atliologL!>t£,  erysipelas  of  the  head  and  faoo  thould  also  be  n> 
garded  as  a  syiuptoniatio  eutaueous  inflammatioo ;  that  is,  timt  the 
local  affection  was  only  one  symptom  of  an  acute  general  disease.  In 
that  case,  sui^ry  would  have  as  little  t^  do  with  er^-sipelaa  aa  with 
scarlatina,  measles,  etc, ;  but,  aa  it  occurs  especially  in  wounded  per^ 
sons,  and  [»irticularly  often  around  wounds,  we  must  study  it  more 
attentively.  I  consider  eryai/w/o*  traumatieum  not  as  a  symptomatio 
inflamniatiou  of  the  skin,  but  as  a  capillary  lymphangitis  of  the  ski 
which  is  alwa\-8  due  to  iufcctiuu.  We  »hull  In^t  of  this  disease  mi 
closely  among  the  accidental  traumatic  diseases,  and  content  ourselves 
here  with  having  called  attention  to  its  rehitionsliip. 

(A.)  Tlic  furuncle  or  phlegmon  is  a  peculiar  form  of  mflam 
of  the  skin,  usually  of  t^'pical  oourse.      Some  of  you  may  k 
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from  personal  obaen-ation.  First,  a  nodule  as  large  us  a  pea  or  bean 
forms  in  the  skin  ;  it  is  n.'ü  aiid  rather  sensitive.  Soon  a  Btnull  wliitc 
point  ibnn»  at  it«  upcx,  the  ewcltiu^  sprcudä  around  this  cenlrc,  and 
usually  utiains  uUmt  the  aizti  of  a  dollar;  soiiietiiues  the  I'urunde  re- 
mains quite  small,  ulKiut  tlic  size  of  a  cherry ;  the-  hirjrer  it  is^  the 
more  painful  it  becouics,  and  it  may  render  irritable  persons  quite 
fererish.     If  wc  lc*l  it  run  its  own  course,  totranl  the  fifth  day  t\ve 

ilral,  white  i>oiiil,bceoineB  loosened  In  the  slnipeof  u  pln;r,  »nd  pua 
lixed  with  blood  and  detached  shreds  of  tissue  is  evacunted ;  three 

four  days  later  suppuration  ceases,  the  swelling  nnd  redness  gradu- 
lly  disnppear,  nnd  finally  only  a  piinct::tn,  «c;ircely-risible  cieatrix 

lains. 

We  rarely  have  the  op[>orlunity  of  ariutoniicaUy  examining  such 

indes  in  ibrar  first  stage,  as  they  are  not  a  fatal  disease  ;  but,  from 
what  we  see  of  the  development  and  from  liieiäiou,  the  death  of  a 
■mall  portion  of  skin  (perhaps,  of  n  cutaneous  inland)  stx-ins  lo  be  the 
vtarting-{icfiut  und  ccnlrc  of  an  influiuiuution,  during  which  the  blood 
finally  stagnates  In  the  dihil«ij  cajiilliiries;  by  infiltration  with  plastio 
matter,  the  tissue  of  tlie  cutis  ^mrtly  turns  to  pus,  partly  becomes 
((ftn^renous.  The  peculiarity  in  all  this  is,  tliat  such  a  ])oiot  of  in- 
6aniniation  shotdd,  as  a  general  rule,  show  no  tendency'  to  s]>read,  but 
should  throughout  remain  cireumseribud,  and  tenniuutc  with  llie  de* 
tarlimcQl  of  the  little  plug  above  mentioned. 

There  is  no  doubt  that  in  many  cases  ibe  cause  of  single  furuncles 
is  pin«!y  local.  Stiine  [xirts  wliero  the  secretion  of  the  cutaoeoxis 
glands  i«  particularly  strong,  as  the  pcrinmum,  axilla,  etc,  are  esp^ 

lly  pnHiispoRed    to  furuncles;  they  are  also    parlicidurly  common 

persons  who  have  very  large  sebaceous  glands  and  so-t-nlled  pin»- 
(es,  maggots,  or  coniedone».     Hut  there  are  also  undoubtedly  consti- 

tional  i-nnditions,  dispascs  of  the  blood,  which  <lif;poAe  to  the  formii- 
I  of  numerous  furuncles  on  various  parts  of  tl»?  bodv.     Tlua  morbid 

thesis  is  called  /untticufosis  ;  sliould  it  continue  lung,  it  may  prove 

ry  exhausting;  the  patients  grow  Uiin^aud  are  greatly  pulled  down 
by  pain  and  sleepless  nights ;  children  and  weakly  old  persons  may  die 
of  the  disease.  It  is  very  popular  to  refer  fiinnicles  to  full-blooded- 
ness  and  fatness  ;  it  is  iM^Heved  that  fatty  fowl  preflisposes  to  them. 
In  my  comitry  (Pomcraaia)  they  say  tltat  persons  who  suffer  much 
&oni  pustules  and  furuncles  have  **  bad  blood."  I  should  rcrv  much 
doubt  the  truth  of  tbc  supposition  that  fatty  f(K>d  csjicciall}'  disposes 
to  luruueles.  Vou  will  often  fnid  that  miserubkr,  iitroplue  ehlldreu,  and 
"itc^j,  sicUly  pcv^ple,  are  frequently  ottaekcti  by  furuncle-,  oniJi 

lough  the  tack  of  care  of  ilie  skin  lins  sometliing  to  do  with  thhi. 

I«  not  tlte  sole  cause.    On  the  other  hand,  it  is  also  true  that  we 
2i 
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nourished  butcLt?rs  arc  ofbun  attacked  by  riirunclcs ;  but  this  may  be 
DthLTwise  cxj>hüi>cü,  for  not  uiifnx)uenüy  it  may  bo  found  that  in 
Uictn  the  furuDcIes  are  due  to  poisoning;  by  some  uuiiiiul  matter;  vi-c 
should  at  least  always  examine  for  Uils  causo.  liut  1  think  it  is  going 
loo  ikr  to  assume  that  every  furuncle  is  caused  by  infcctiun,  and  is 
always  U>  be  regarded  as  oue  symptom  of  a  gcacra)  suppurative  dia- 
thesis— of  a  p^ieinta. 

The  treatment  of  individual  furuncJes  is  very  simple.  Attempt« 
have  been  made  to  cut  short  the  process,  and  prevent  suppuration,  by 
eiirly  applications  of  ice.  But  this  rarely  sueceeds,  and  is  a  very  tire- 
some trfutmcnt,  which  is  not  often  popular  with  tlie  patient.  I  prefer 
hastening  suppuration  by  warm,  uioist  compresses,  and,  if  the  furuncle 
does  not  spread  too  much,  to  quietly  await  the  detachment  of  the 
central  plug:,  then  to  squeeze  out  the  furuncle,  and  do  nolliiiig^  more. 
If  the  fumuclc  l>o  very  large  and  painful,  we  may  make  one  incision,  or 
two  crossing  each  otlier,  through  the  tumor ;  then  tlie  natural  ooune 
of  the  process  is  fuvored  by  the  escape  of  hlood,  and  the  more  rapid 
suppuration. 

General  funmculosia  is  a  difficult  disease  to  treat  successfully,  e«- 
pecially  if  we  know  little  of  its  cause.  Usually  we  give  quinine, 
mineral  acids,  and  iron,  internally.  Besides  tlicsc,  waim  balhs  coo- 
tinued  pcrseveringly  are  to  be  n^coinmeuded.  A  perfectly •re^utated 
diet,  especially  nutritious  meiits  wilh  good  wine,  is  also  advisable. 
Tlie  individual  furuncles  are  to  be  treated  as  above  advised. 

(c.)  Carbuncle  and  carönnculou«  inflammation  {anihrase)  unatinn- 
ically  resemhlea  a  group  of  several  furuncles  lying  close  tojjethcr. 
The  whole  pruc(»s  is  mure  exteusire  and  inteiute,  more  inclined  to 
progress,  so  that  other  parts  may  be  affected  by  the  eitension  of  ihe  In- 
flammation. Many  carbuncles,  like  most  boils,  are  originally  »  purely 
local  disease.  Their  chief  seat  is  the  hard  skin  of  Ute  bade,  es[)ticially 
in  elderly  persons.  Their  origin  and  first  stage  ore  the  same  as  in 
furuncle.  But  soon  a  number  of  white  points  form  near  each  otbcr, 
and  the  swelling,  redness,  and  pain,  in  the  periphorv,  increase  id 
some  esses  so  much  thnt  the  cnrhuncle  may  attain  the  sixe  of  a  aoi^ 
dish;  and,  while  the  <Iptuchnient  nf  the  white  phigs  of  skin  goes  on 
in  the  centre,  the  process  not  unfrequently  extends  in  the  |>cripherT. 
The  dctdchment  of  gnngrenuue  shrrxls  is  much  greater  in  carbuncle 
than  in  furuncle.  After  the  loss  of  the  plii;^'*  of  cutis,  the  hkin  ap- 
|iears  perforated  like  a  sieve,  but  subsequently  not  uiilrei|uently  sup- 
pjrotes,so  that  after  a  carbuncle  a  brge  cicatrix  is  always  loft.  But, 
even  when  most  intense,  the  process  is  almost  always  limite^  ' 
skin  and  subcutaneous  cellular  tissue ;  it  is  most  rare  for  h 
muscles  to  be  destroyed,  so  that,  when  a  large  carbunnle 
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Ticmity  of  au  artery,  the  duoger  of  destruclioQ  of  the  arterinl  walla 
ts  more  apparent  than  real,  as  is  shown  by  experience.  After  the  ex- 
tensive throwing  off  of  the  cellular  tissue,  and  the  tinal  arrest  of  the 
procesa  in  the  |>^riphcry,  healthy  and  usually  vary  luxuriant  gi-iinulo- 
tinns  dcrelop ;  healing  goes  on  in  the  ustml  inannf^r,  and  Is  aixom- 
pushed  in  a  time  corresponding  to  the  size  of  ttie  griinuliiting  Kurtaoe. 

Vou  will  have  already  noticed  tliat  the  process  of  fonnution  of 
funin.-l.-a  and  carbuncles  dilfera  from  the  intlammalioas  with  ivhicb 
you  are  alre:idy  acquaititd,  by  the  constant,  and  peculiar  death 
of  portions  of  skiu ;  and  I  have  mentioned  that  this  gan^t;no  of  the 
skin,  at  first  very  small,  Is  the  primary  and  local  cause  of  furuncles 
and  carbuncles.  Of  course,  this  must  be  induced  by  an  early,  per- 
haps primary,  occlusion  of  small  orteries,  possibly  of  the  vascuUir 
net-work  around  the  sebaceous  glands,  vrithout  our  knowing  on  what 
final  tause  tliis  latter  depends. 

The  course  of  the  ordiiuiry  «irlmncle  on  the  l>ark  is  tedious  and 
painful,  although  it  rarely  causes  death.  But  tliere  are  rjises,  especially 
when  the  carbuncle  or  a  diSuae  carbuncnlous  inflammatioD  occurs  io 
tiie  face  or  head,  which  are  accompanicil  by  high  fever  and  septic  or, 
as  was  formerly  said,  **  typhous"  sympionis,  and  which  prove  danger 
ous  and  are  even  genenitly  Hitil  (carbuuuulus  maligna,  pustulu  raalig- 
Da).  All  carbuncles  of  tJie  face  are  not  of  this  matignnnt  cliaracterj 
eome  run  the  unual  cour8«<,  and  only  Inave  a  di^ligiiring  cii^uix ;  but, 
as  it  is  diOicult  and  often  impossible  to  tell  how  the  ca:i^  will  tiini 
out,  I  Would  advise  you  always  t«  be  very  careful  about  the  pmgno- 
iia.  Unfortunately,  I  have  hud  such  sad  expurienoe  in  these  carbuti* 
cics  of  Uie  face,  that  in  any  affeclion  of  the  kind  I  urn  very  solicitous 
about  the  life  of  the  patient.  Let  nie  briefly  narrate  a  c:iso  or  two. 
In  a  young,  strong,  healthy  man,  on  a  journey  to  Berlin,  from  smoe 
unknown  cause  a  painful  swelling  began  in  the  lover  lip ;  it  Ir  ! 

rapidly,  anil  soon  spread  to  the  whole  Up,  while  llie  jvaiM-Tir 
wwy  feverish.     The  surgeon  who  was  called  applied  av 
apparently  under\'jdued  the  condition  of  tim  patien*,  "■■ 
him  for  two  days.     The  third  day  the  face   was  ffr 
the  prtTicnt  had  a  severe  ehill.  and  \' 
Co  the  clinic.    J  f()nnd  the  lip  dark  l<>i 
grenoiis  patches  in  the  skin.  Sovor- 
wounds  were  dressed  with  ehloKnc-. 
bladder  of  iee  plttc<»d  on  the  head,  n  ■ 
soon  a»  I  saw  the  pniiont,  1  d(?elare»i  his  < 
feD  into  n  deep  stupor,  and  died  tw-"*' 
after  tlie  coramencnmunt  of  the  our' 
tnnately,  su  autopsy  was  refused.    J  w. 
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Itudcnt  in  Zuricb  received  a  sword-cut  on  tbc  left  side  of  the  bcaiL 
Tfiu  wound  hp;ilcd  without  any  remarkable  symptum»;  but  it  was  a 
long  while  before  it  closed  entirely.  For  eoinu  time  there  was  ft 
ttuiall,  opeu  nuut)'],  uhicii  was  so  iH'tglit  tliitt  (lie  patiuut  paid  no  at- 
tCQlion  to  it.  Viuleiit  8iniiiiiiij^  while  lenciiig,  and  pcrbups  subse- 
quently calcbing  cold,  may  have  btnin  the  causes  of  the  following 
catastrophe.  One  □lorning-  the  young  man  awakeucd  witb  oousid- 
eruble  pain  in  ibc  cicatrix,  and  o.  generaJ  feeling  of  illness;  a  ros; 
redness  and  rnoderute  Bwellittg  uf  the  seulp  rendered  an  nttack  of 
simple  erysipelas  eapiiis  probable.  But  the  fever  increased  in  an 
unusual  manner,  without  the  redness  spreiiding  over  the  benL  Tlie 
patient  had  a  chill,  and  became  deUrioiifi.  When  on  Uie  third  day  he 
was  brought  to  tltt?  ltos])iud,  in  the  vicinity  of  the  cicatrix  I  fouud  a 
uuinber  of  amid)  white  Kpt>t»,  whirl)  showed  me  at  once  that  there 
was  carbuuculous  iaflammation ;  as  ilio  patient  was  entirely  uncon- 
seiuus,  and  for  several  reasons  there  was  probably  inflamtnationDf  the 
meninges  uf  the  brain,  I  ha<l  little  ho|>e  of  a  cure;  I  guve  the  ne- 
cessary directions,  but  the  next  diiy  the  patient  was  dead.  Tlie 
autopsy  showed  various  white  gangrenous  point«  in  the  iiifhimed  scalp 
cicatrix  ;  on  seckinj?  further,  the  «ei>!:hboriug  veins  were  found  plugged 
with  clots,  atiil  idong  them  the  ccllulur  ti^sue  was  swollen  and  coo* 
taiued  pmnta  of  pus.  Anteriorly  I  could  f<.iltou*  this  condition  nf  the 
veins  as  far  OS  the  orbit,  but  did  not  try  to  follow  it  fiaalher,  not  wish- 
ing  to  injure  the  eye.  After  opening  the  skuUf  as  soon  as  the  brain 
was  removed,  wc  found  in  tlie  left  anterior  cranial  fossa  a  moderately 
iddameil  »poi  about  a»  lurgo  as  a  dollar;  the  disf^-iise  afTcclcd  bi>tb  tlie 
dura  and  pia  mater,  and  even  entercfd  the  brain-atibstaneo.  There 
was  no  doubt  Unit  the  Inflammation  starting  from  the  cicatrix  nn  the 
head  hud  travelled  »long  a  vein  into  the  cellular  tissue  of  the  orbit, 
and  ihcnce  through  Iho  optic  foramen  and  superior  orbital  fissure  into 
the  skulL 

Id  many  onse«  r>f  malignant  carbuncle  of  the  face,  on  careful  ex-' 
aminatioQ  we  »hiill  find  such  nn  extension  of  the  inftammntion  to  the 
cranisJ  cavity,  and  consequent  disease  of  the  brain.  But  I  must  re- 
mind yuu  that  the  extent  of  this  tußammation  aa  found  in  the  cadaver 
is  not  »t  nil  in  pnipnrtion  to  the  severity  of  the  cviistitutionol  aynip* 
Loms,  so  that  the  hitter  are  by  nn  means  fully  exphiincd  by  llie  post' 
mortem  appearances.  Indeed,  there  are  cases,  and  just  the  most 
quickly  fatal  one«,  whore  deatli  occurs  without  our  lieing  able  to  find 
any  disease  in  the  brain.  Here  there  Is  full  room  for  hypothesis;  in 
llie  nipid,  violent  course  und  the  quick  change  of  rarbiincuKius  i» 
ilammiUion  to  gangrene  we  suspect  a  rapidly-ocrurriiig  decnmpoaitioD 
of  the  bloiid.  of  whicli  the  carbuncle  itself  may  be  cither  the  cause  oi 
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^avIL  But,  u  tbe  de<x)mp<)sit.ion  of  the  blcmd  must  have  it«  cause, 
^  Imas  been  supposed  that  uu  insect  which  has  alighted  on  some  car 
jcyci,  or  OQ  the  nuftc  of  a  borse  willi  glanders,  or  a  cow  with  carbun- 
.,^]^',  etc.,  U^blfi  fiooa  after  on  a  man  and  iufectä  him ;  you  will  Iteri- 
£t*iv  learn  that  niali^naiit  carbuncles  result  piirticularly  froni  ciirbun 
^-.^^louft  entile.  I  know  of  no  caftcs  vrhere  this  ban  been  actunlly 
£>V>s<^n'ed,  but  I  do  not  consider  it  impossible  in  certain  cases ;  this 
^,^f>posiüon  is  supported  by  the  fact  that  these  carbuncles  are  moat 
■fr-^-'Cycnt  on  parts  of  the  hw\y  whidi  are  uj'ually  exposed.  At  all 
^,-V*^nt3i  ibe  high  fever  aud  fatal  blowi-iuftction  arc  luosOy  results  of 
^^^  local  disease;  hcucc,  we  niu»t  suppose  thai  in  tbese  cnrbunelea, 
ixtader  eixt'umstaui-es  which  we  do  not  exactly  understand,  prculiarlr 
tnt-<3use  poiwjns  are  formed^  whose  reobsorptiun  Jnio  the  blood  oiusch 
«ics^tb.  Hut  the  causes  of  malignant  cai-bunele  are  iu  most  c^ses  en- 
tirely oliscure.  In  diabetes  mellitus  and  unemia  carbuncle  occurs, 
JLi^T  as  sugar  is  observed  in  the  urine  of  persons  othern-ise  heultby, 
wtics  hare  furuncles  and  carhunulcs ;  tlic^e  are  uiigmaiical  facts.  For- 
tunately, carbun<rk*i>  are  nut  Ircqucnt ;  evcu  simple  beuif^'nant  carbun- 
d^rs  arc  so  rare  that  iu  the  extensive  surf^cal  policliuic  of  Berlin^ 
wliore  every  year  five  or  six  thousand  patients  presented  tliemselvcs, 
I  «"»jily  saw  a  carbuncle  once  in  two  years  or  so.  In  Zurich  also  they 
were  rare.  The  diatfnoM  of  wtlinary  carbuncle  is  not  difficult,  eapc- 
eiaJly  after  you  have  seen  one;  ditfusc  carbunculous  influmniation  can 
ooljr  be  rexignizcd  after  a  pcriuil  of  observation  ;  at  first  it  resembles 
M^-»ipclaa. 

ITie  trcnlmcnt  of  carbuncle  must  be  very  energetic,  if  we  wmHd 
pr^eTent  tbe  advance  of  tbe  disease^  As  iu  all  infianiroations  disposed 
to  ganprenc,  numerous  incisions  should  be  made  early,  to  permit  the 
WO^api'!  of  the  decomposed,  putrid  tissiies  and  fluids^  Hence  in  every 
ofc«-t)uncle  you  make  large  crucial  incisions,  dividing  tbe  whole  thick« 
ae^bs  of  the  cutis,  and  long  enoui^h  to  divide  the  infected  skin  clear 
tb»^Ough  to  the  healthy.  If  this  does  not  suffice,  yon  add  a  few  other 
incrisions,  e«pecialtv  where  from  the  white  points  you  reeognizt^  pan- 
grcMie  of  the  skin.  The  bltteding  from  these  incisions  is  proportion* 
W<=ly  slight,  as  the  blood  is  coagulated  in  most  of  the  vessels  of  the 
«rfcuuclc^  In  the  incisions  you  pliitc  charple  wet  with  chlorine- water, 
>a<i  renew  it  every  two  or  three  hours;  over  this  WHim  catnpliisms 
■u*^  be  regularly  applied  to  hasten  suppuration  by  the  moist  warmth, 
ir  the  continued  warmth  be  not  well  home,  as  in  carbuncle  of  the 
OE^^iV,  where  it  may  induce  cerebral  congestion,  the  cataplasms  may  be 
stnittMl  and  the  antiseptic  dreasings  continued  alone,  or  even  cold 
"*ÄV  be  resorted  to.  If  the  tissue  begins  to  detach,  you  daily  pick  ciff 
tbe    lialf-loose  tags  with  the  forceps,  aud  so  try  to  keep  (be  wound  us 
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elc»n  as  possible.  Strong  graaulations  wtU  soon  appear  here  anc 
there;  fiuiiUy,  the  last  abrcJs  are  detached  and  »honeycombed  grnni 
l»tiii<;  surface  is  left;  tliia  soon  smooths  ofT,  und  subsequently  cica- 
trizes in  Che  usual  manner,  so  that  it  only  requires  a  Utile  occasional 
stiniuhilion  from  nitrate  of  silver,  like  other  gmnulating  surface.  In 
nialigimiit  carbuncle  the  locul  treatment  is  the  same  tliutwe  have  just 
described.  For  the  rapidly-occurring  cerebral  disease  the  only  thing 
we  can  do  is  to  apply  ice  to  tlie  bead,  lutemally  we  usually  give 
quinine,  acids,  and  oihe.r  antiseptic  remedies.  But  I  must  ackuowN 
edge  that  the  results  of  this  treatment  arc  ver)*  sligbt-,  fur  in  my  own 
e:ipcrienoe  I  do  not  know  a  case  where  it  bus  succeeded  m  averting 
death  when  septicieinia  was  nt  all  develo[)ed  ;  this  is  the  more  depress* 
iiijf,  because  these  malignant  carbuncles  generally  attack  young,  strong 
individuals,  Even  if  the  course  be  favorable  ns  regards  life,  there  wili  i 
he  considerable  loss  of  akin  and  great  di^Bgurement,  especially  in  cai^ 
buneulous  iiiflammaUon  of  the  eyelids  or  li)»,  as  they  are  mostly  de- 
stroyed bv  gangrene.  Early  incision,  excisiim,  and  burning  out  of 
the  carbutide,  also  have  little  effect  nn  the  further  course  of  Ihe  dis- 
ease, as  I  have  pnivcd  to  mysolf  tu  a  few  malignant  cases.  But 
uut  be  deterred,  by  these  hopelefts  views  of  treatment,  from  making' 
early  incisions,  for  ciiscs  occur  where  carbuncles  on  the  face  nm  the 
usual  course  after  rwraroencing  with  high  fever,  French  surgeons 
have  attained  some  good  results  by  early  burning  out  the  malignant, 
pustule. 

S.  ACÜT2  IXFLAMMATIONa  OF  THE  MUCOUS  MEMBRANES. 

While  imumatlo  inniimmution  of  the  nmoous  membranes  present 
nothing  peculiar,  "  acute  cjitarrh  "  or  "  acute  catarrhal  indammation  ** 
of  these  menibnines  is  a  peculiar  form  of  disease  which  is  »nat*)inically 
charauterizt.'d  by  great  bypcnemin,  ucilematotts  swelling  and  frpo  socr» 
tiunuf  a  fluid  at  lirst  serous  and  subsequently  mui'Opurulenl, and  is  mosij 
frequently  caused  by  catching  coid  or  by  infection,  "Ulennorrhd'a"' 
is  an  increase  of  catarrh  to  such  a  degree  that  quantities  of  pure  pus 
are  secreted.  CatJirrh  and  blcimorrhcea  may  bmxime  chronic.  Simple 
observation  of  exposed  muoous  membranes  affected  with  ctatarrfa 
shows  that  it  may  be  very  severe  and  long  continued,  without  the 
substance  of  the  membrane  suifering  much;  the  surface  of  the  mem- 
brane is  hypenemio  and  swollen,  somewhat  thick  and  puffy ;  in  ran» 
cases  Utero  are  superfloial  loss  of  epithelium  ami  small  defects  of  sub 
stance  (catarrhal  ulcers),  but  it  is  only  in  very  rare  cases  that  these 
cause  more  extensive  deatruction.  This  observation  is  supported  by 
povt-mortem  exainiuutiou  und  htstologicjil  investigation.  The  opinion 
now  is,  that  there  is  only  a  rapid  throwing  oS  of  Uio  epithelial  cellt 
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wliidi  approach  the  surface  a«  pua^celts,  and  that  the  oonnecUvc-tiB* 
nie  hijrer  of  llic  mucous  membrane  take»  no  part  in  the  process.  At 
tbouiffh  many  attempts  buve  bvtni  made  to  find  se^^gution  of  the 
clU  in  tlie  deeper  cpithcliul  layers  of  mueoua  meml>nuies  ufTected  with 
tlonh,  tlipy  were  unsuccessful  lill  Jit- moA;  Jiu/U,  ani]  Rinflfleitch^ 
discovered  large  motiier-cella  in  the  epithelial  layers  of  such  mein> 
braiic& 


pto.  ei 


® 


ritrftfiaqjimclln  ofltKlad  with  ctUrrb  («(tor  /fliki{jlrt*cA). 


»■'•blDiii]  400  dlBill- 


It  n-as  most  natural  to  expliuii  this  obscrvatioo  by  assuming  thai 
'Snotfac^cella  ivere  formed  by  eiido^itous  segregation  of  tbe  pro* 
ilasm,  and  suheequeotly  turned  out  tlieir  broods  (as  pus^ells). 
Since,  in  opposition  to  this  riew,  it  was  rcpealedly  slionm  that,  if 
this  were  the  case,  the  motbcr^^ells  should  always  be  found  nn  catap- 
rhni  mucous  mcmbmnes,  while  they  were  found  only  at  first  and 
llwD  in  smidl  nnmber»,  of  Into,  they  bare  been  explained  quite  difr 
n»nlly.  iS^.-uf/f/irr  and  Vvlkmann  first  advanced  the  idt^:i  thiit  the 
young  cells  do  not  form  in  the  older  ones,  but  that,  under  certain  me- 
cbaoically  finvonible  influences,  ihc  latter  may  enter  from  withoulf  but 
bare  nothing  to  do  wilh  the  origin  of  the  catarrh.  AlthouKh  this 
view  is  very  difficidt  to  prove,  after  nine]»  cionsideration  and  wetg'hing 
of  known  faols,  I  consider  it  as  very  pn-»l>able.  This  is  not  the  place 
to  gn  iuin  det&iU  on  the  matter,  but,  since  it  has  been  pnn*<Kl  by  the 
ciouabar  method  that  the  white  blood-cells  escape  from  the  vessels  of 
the  inflamed  mucous  incmbmne,  and  not  only  wander  between  the 
epithclinin,  but  are  also  found  n&  pu.vcells  In  the  catanhul  secretion 
should  think  catarrhal  pus  had  the  same  ori^o  as  other  pus,  viz. 
ibat  it  came  directly  from  the  blood.  Doüides  CAtnrrbal  inflammation, 
mtx.«us  membranes  are  also  subject  to  croupou«  and  diphtheritic  in- 
ationit.  When,  in  inflammation  of  a  mucous  membrane,  the  prod* 
of  inflAinmation  (cells  and  transudation)  appearing  on  the  flur 
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face  form  fibrine,  and  thus  be<X)ine  a  oicmbrane  clinging  lo  Üie  surfaoe^ 
which  after  H  time  dissolres  into  mucni  und  pus,  or  ia  Ufted  up  by 
pus  which  is  produced  behind  it  from  the  mucous  membrane,  we  call 
it  a  "croupous  influminatiun;^*  the  mucuua  mcmbninu  and  its  epithe- 
lium nieaniiiiio  rcmiiin  intact^  the  jMuta  are  perfectly  restored.  JHpU' 
tAeria' is  exactly  similar  to  the  above  proce&s,  but  the  fibrinoaa  lajer 
is  not  ouly  attached  more  firmly  to  the  tissue,  but  tlie  eerum  pei*- 
mealing'  tlie  substance  of  the  membrsiie  coaguhitea ;  the  circulation  ta 
thus  impaired  so  much  that  occasionally  the  affected  part  becomes  en- 
tirely Jifan^reuous.  In  diplitheria,  tlie  disintegration  and  ganf^ne 
are  prominent  symptoms ;  they  probably  depend  on  very  rapid  dcvel* 
opment  of  p;v>rms  of  fungi  and  infusoria  in  tlie  diphiheiilic  membrane. 
Whether  these  fungous  germs  are»  aa  many  suppose,  the  cause  of 
diphtlieria,  at  present  remains  doubtful.  The  general  afTeetion,  the 
fever,  may  lie  very  severe  in  extensive  croupous  inflammation  (as  in 
the  fine  bnmchi  and  alycoli  of  the  lungs,  croupous  pneumonia),  but  in 
diphtheria  it  is  of  a  more  septic  characti.T;  the  latter  diücase  ia  far 
tlie  most  roalignaut.  The  mucous  uiertibrauc  of  the  pharynx  and 
trachea  is  often  exposed  (o  both  forms  of  the  disease.  Catarrhal  cou- 
junctivitis,  whi>  b  is  so  very  common,  may  Ijocomc  dipdtberitic,  but 
rarely  becomes  .?mu(>oua.  Tlie  mucous  membrane  of  tite  intestinal 
eanal  ia  aeldora  the  Beat  of  these  diseases,  the  same  is  true  of  the  mu- 
ootia  membrane  of  the  genitals,  which  are  i»>  often  a^cctcd  with  ood>^ 
tagious  blennorrhaa  (clap,  gonorrliGea). 


!w  ACOTE  INFLAMMATION  OF  TRE  CELLtTT,AE  TISSUE.    PlILKuMuNOUSI 

IXFLAMMATION. 

Tliis  term  is  pleonastic,  fur  ^  ^Xry^tovr^  means  inflammation,  but 
practically  it  is  so  exclusively  applietl  to  intlammntion  of  the  ccl- 
liihiT  tissue  tending  to  suppuration,  that  every  surgeon  knows  what 
it  means;  another  name  fur  the  same  disease  ia  paeudo-etyaij}^ 
lag  ;  it  is  just  as  rauch  used,  but  sccms  to  me  less  distinctive.  Tha 
causes  of  this  inHammation  are  in  many  eases  very  obscure;  a  screre 
cold  can  rarely  be  proved  to  be  the  cause ;  fretjucnlly  these  in-  i 
flammntions  might  result  from  infection,  even  if  tit«  cutis  be  umn*  ^H 
jured,  but  this  is  only  hypothesis;  we  have  already  »eon  these  prfr  ^^ 
gressiye  acute  inflammations  as  a  complication  in  injuries,  especially 
as  a  result  of  local  infection  from  niurtifying  sha-ds  uf  tissue  in  cod-  , 
tusions  and  contused  wounds.  Spoutuncous  iuflammatiun  of  the  cel- 
lular tissue  is  most  frequent  in  the  extremities,  more  frequent  abova  j 
than  below  the  fascia',  especially  prone  to  affect  the  fingers  and  liaml; 
here  it  is  culled  panarilinm  (corrupted  from  paronychia,  inllamraation 
amund  tlie  nail,  from  &vvi  nail),  and  to  distinguish  it  from  deeper 
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biQuiDuiations  also  oocurribg  in  the  fingers  and  handf  panaritium  äu1> 
cutancuiD.  If  the  inflammation  affect  the  Ticiiitty  of  the  uuil,  or  the 
nail-bed  itself  it  is  termed  piuuritiuui  sub  uiitfue.  Let  us  fu^t  con- 
Eider  the  s^inptonis  of  phlcgmou  of  ibe  fuieonn :  it  bcjpiis  with 
pain,  sureltiiig',  and  redness  of  the  skin,  anvl  iisimlly  with  hi;^h  fttver; 
tite  skia  of  tJie  arm  is  somewhat  cuUematous  and  very  Icum.'.     With 

is  commcuccinent,  which  always  aunouneefl  an  acute  iDllammation 
of  the  arm,  its  scäI  may  vary  prcatly,  and  in  (Jie  first  day  or  two  you 
may  be  unable  to  decide  whether  it  is  a  case  of  iuH.imtnation  of  the 
subcutaneous  cellular  tissue,  of  pcrimuscular  inllammaLion  Ih'Iow  the 
&scia,  or  even  of  iwriostitis  or  ostitis.  The  greater  the  uxlema,  the 
iiiufe  considerable  the  paiu,  the  less  the  redness  of  skin,  and  the  less 
intense  the  fever,  the  more  prububly  yuu  have  to  auticipatc  a  deei^ 
seated  inflanimation  which  tvilt  terminate  in  suppunitioii.  If  the  in- 
flammation attacks  only  the  subrrulaneous  cellular  tissuej  and  goes  on 
to  suppuration,  as  it  does  in  most  cases  (though  resolution  is  seen), 
tiiis  eviucea  it«elf  in  a  few  days  by  the  skin  becoming  red  at  some 
poiat,  and  distinct  fluctuation  occurring.  Then  the  pus  either  per- 
forates spontaneously,  or  is  let  oat  by  an  incision.  If  the  inflamma- 
tion affect  parts  of  the  body  where  the  skin,  luicl  especially  the  epi- 
dermis, is  partitniltu-ly  Ihtelt,  as  iu  the  hand^  und  fei>t,  there  is  at  first 
little  perceptible  redness,  as  it  would  be  bidden  by  the  thick  layer  of 
^idermis.  Pain,  and  a  peculiar  tension  and  thrftbbtng  in  the  inlhimed 
part,  announ<H>  the  formation  of  pus  under  the  skin. 

In  some  of  these  cases  a  portion  of  the  skin  becomes  gangrenous, 
the  circulatiuD  being  disturbed  by  the  tension  of  tlic  tissue,  part  of 
the  skia  loses  its  ritality.  TIic  fascia)  also  are  o(»:asi(fiially  thrcat- 
aned  by  tlioso  inflammations;  in  guch  castas  Oiey  coino  thn:>ugh  the 
openings  of  the  cutis  as  lar^^e,  white«  consistent,  thready  tags.  This 
is  particularly  the  case  in  inHam  mat  Jons  of  (he  scalp,  which  not  un 
freqacntly  extend  orer  the  entire  skull  \  the  uhule  gidca  aponeurotiea 
may  thus  be  lost« 

Lei  xa  now  pass  to  the  more  minute  anatomical  changes  that  take 
phic«  in  acute  inflammation  of  the  cellular  tissue;  we  shall  not  here 
Eetnrn  tn  the  dispute  as  to  whether  vessels,  tissues,  or  nerves,  are  first 
affected,  but  shall  only  speak  of  what  we  can  fuid  on  direct  anatomical 
examination.  A  series  of  obaervatioos  on  the  cadaver,  where  in  t-ariuus 
cases  we  see  inflammotion  in  different  stages,  gives  us  sufficient  infor- 
OMtton  on  this  subject,  Tlie  first  things  we  find  aredist/?nlion  of  the 
capillaries  ami  swelling  of  the  tissue  by  serous  exudation  from  the 
\-cftscls,  and  a  rich,  plastic  infiltration,  varying  with  tlia  stage,  i.  e., 
the  connective  tissue  is  filled  with  quantities  of  young,  round  cells. 

lis,  then,  is  the  anatomical  cuudltion  of  the  ouUular  tissue  under  the 
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onlemaloos,  i-c<l<lencd,  painful  skin;  subsequently  tlie  collection  of 
c*IU  in  the  intlained  ooDnoctive  tissue  am)  fat  becomca  nion«  promi- 
nent. Tlit>se  tisRiii^  becüme  tense,  and  tliere  is  stagnation  of  bloud 
in  the  rcHSfls  at  various  points,  cspcdally  in  the  capilbirios  and  veins 
at  8«inc  pliicf»  ibtr  cmriilation  i-t-imi's  entirely.  This  sliif-^ialiou  of  tlrtl 
blood,  u'hivh  at  ßret  cuuecs  a  dark-bluu  color,  and  tli<*ii  wUiteiiPSS  from 
the  rapid  discoloration  of  the  red  blood-cells,  mny  extend  so  far  as  to 
cause  extensive  gangrene  of  the  ti9st)e,a  result  which  we  have  already 
mentioned.  Bui  hi  n)a&t  cases  this  does  not  occur,  but  while  the  cells 
increase,  the  fibrillnr  intercellular  substance  disappears,  partly  by 
death  of  small  tags  and  particles,  partly  by  gradually  beootniii^  gclai 
inous,  and  tiuully  changing  to  fluid  pus. 


1 


ttone  ftwti  ■  pr*r>tiM>  lnfll»r»t«*  frn-n  Inl  iTnTnMf(m.    Thr  fltamcDtiirT  flVllbr  DH^Miifin  of  ih*  1 
bM  «nttnir  ^iMiirvii^l.  ivotn  ilv-  Mnsaln«  lhl1ii<t>t<P  ot  Uin  cwSuW  InButmAlkia.    Tlw 
llw  VMMrh  «m  iv'Alwil  sDd  pertbniMl.    UagsllM  about  MNl 

As  the  inflammation  projj^resscs  the  entity  inflamed  pari  i« 
changed  to  piiR,  that  ih,  to  fluid  tiKSue,  conntsting  of  cells  with 
semus  interoellular  fluid  which  is  mixed  with  slu'cds  uf  dead  tiaeua 
If  the  process  goes  on  in  the  subcutaneous  cellular  tissui*,  cxicndira; 
in  all  dircctiuos  (itiost  rapidly  where  tlio  tissue  is  most  vascular  and 
richest  in  ct4l«),  the  purulent  deslruction  of  liseue  or  suppiintioai 
will  extend  to  the  cutis  from  witliin,  perforate  it  at  some  puiut, 
through  thhi  perforation  the  pus  will  escape  outwanlly;  wheo  ihii 
uccurs,  the  process  often  ceases  to  extend.     The  tissue  surrounding] 
the  purulent  collection  is  filled  with  cells  and  \'cry  viiscular;  anatumi-j 
cally  it  closely  resetnblcs  a  granulating  surface  (without  any  distinali 
grauululions)  iin.ng  tlie  whole  cavity.    When  tlic  pus  is  all  evacuated 
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dl«  iralU  conie  together  and  usu&llv  unite  qiiirkly.  The  pldstio  infit 
Antiuii  (xintiumrs  for  a  time,  causing'  tlie  skiu  tu  rt-niaui  fintier  tuid 
Kxiorc  rij!;iil  llian  usuuL  But,  bv  disiiiteg-ratioD  and  rctibaorptloo  of  the 
V  Titiltratiog  cells,  and  tmiisfonnution  of  ihe  connective-tissue  substance, 
AJits  state  aUn  n>tums  to  tlie  normal. 

Vou  will  readily  perceive  that,  anatomicjiUy,  the  process  is  much 
AJie  satnc  wliethcr  it  be  diffuse  or  circuinscribc<l ;  the  finer  chnngi:»  of 
A-iasue  in  the  two  are  just  the  same.  But  in  practice  we  disUn^utsh 
•rsetween  pttrutertt  inßÜTatioii  and  abwess.  Tlie  first  ezpressioQ  ex- 
2~>Iain6  itself:  by  an  abftoess  we  usually  understand  a  circumscribed 
«rr«Ilection  of  pua^  enrluding  furiher  progress  of  the  inflammation  ; 
'C^.liose  farming  rapidly,  from  acute  influinmatton,  arc  called  acute  or 
^^ot  abaceaae»^  in  coiitrudi^itiuelion  to  cold  ahtcesw»,  or  those  due  to 
«jrhroiiic  inflammation.  'ITie  following  Ggure  (I'*ig.  64)  may  render  the 
ffVmiatiou  of  abscess  more  clear  to  yon. 

Vou  here  see  how  tlie  young  celts  gradually  collect  at  the  points 
■^arhore  tlie  connect ive-lisaue  corpuscles  Iny,  while  inlermediate  sub- 
^tauec  constintlv  decre:ises,  and  how  in  tlie  middle  of  the  drawing,  in 
che  oentre  of  the  inflamed  spot,  the  gniups  of  oidls  unite  and  form  a 
croUection  of  pus ;  every  abscess  at  fii-st  consists  of  such  separate  col- 
Icctiumi  of  pus;  it  grows  by  poripheral  extension  of  ihe  suppuration. 
formerly,  it  was  not  doubted  lliat,  wherever  pus-cells  thus  appeared 
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io  groups,  they  w(to  to  be  regarded  as  a  production  of  connertive- 
tiflsue  cells;  according  to  our  present  views,  Üicre  is  no  doubt  that 
tlu.'se young  cells  ure  escaped  m  lute  blood-eells,  and  are  simply  grouiK-d 
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(o):;cÜicr  from  mrtJianintl  causes.     The  fat,  whic^  is  usuully  plentiful 
in  tbc  subcuUiucous  cclliilar  tissue,  is  generally  de&troj  cd  iu  acute 
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rnmloDt  IsfiJtnioo  of  the  cellular  mnnbnne.    M«snillcd  XA  dUBKlerr ;  fttm  a  pKpanl^ 

twrivumi  In  alcoiiol. 

iuflatumatlonj  tlic  faUccUs  beinp^  compressed  hjf  tbe  new  ccll-masäcs, 
and  tbe  fu(  be<-oming  fluid  ;  subsequently,  it  is  occnsionally  found  in 
the  shn|>e  of  oil-drops  mixed  with  the  pu«.  In  this  prepiu^tioa  you 
may  Ree  the  microscopic  appearance  in  inflammation  of  the  ce 
membrane. 

Id  examinin;^  sui-1i  prnparatiunN  wo  not  unfrequently  find  niamaTT 
of  cxjs^IiittKl  librtn<>  inliltrntiMl  in  the  Uxkuo  ;  possibly  tt  if.  fnnned 
tJie  conmicnccinent  of  the  tiißamniatioo,  as  previously  deacribtKl ;  but 
il  is  also  pufutiblc  that  these  ülamuuta  appertain  only  to  the  fuUy* 
fonncd  pus — |K)ssibly  they  are  produced  by  tlie  «Icohul. 

I  must  call  yaur  attention  to  tbc  fact  that,  until  the  procc&s  is 
arrested,  we  always  have  a  progressire  softening  of  the  tissue,  or  8u[> 
puration,  in  wliich  it  differs  from  a  developed  granulating  sur&oe, 
wliicli  only  forms  pus  on  its  surface.  All  suppurative  pareiichviuatoua 
inilainmaiions  have  a  destructive  or  deleterious  action  on  the  tissue. 

As  rcg)irds  the  relation  of  tlie  blood-vessels  to  the  ne\v  formatioa 

ilic  young  tissue  and  its  speedy  disintegmlion,  it  has  already  been 

ited  th:it  lliL'y  are  at  first  dilated,  and  then  the  blood  stagnates  in' 

leio;  if  the  circuhition  be  eniirely  arrested  in  certain  portions  of 

tissue,  in  whicJi  case  the  coagulation  in  the  veins  occasionally  extend« 

a  considerable  distance,  the  wnlls  of  the  vessels  and  tlie  clot  snj^t»- 

ite,  or  fall  into  shreds,  as  far  as  the  ttorder  where  the  oirculatino 
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•jt'^jins  ag"iin.  An  we  have  already'  soen  when  studying  Uie  detadh 
xueut  of  utMTosoil  BlirecU  of  tissue,  vascular  loops  must  funu  on  lUis 
'Swrdcr  of  llic  living  tissue ;  that  is,  tbe  T^hole  inner  surface  of  an 
^UMoess,  it)  tl>c  arron^enieiita  of  its  vessels,  is  tinalogous  to  a  gntnulo- 
"Ain^  surface  folded  up  sao-Iike. 

Ill  re:gard  to  ttie  Ijinpha^tic  vessels,  we  may  conclude  from  analogy 

ftbat  here,  aa  in  the  vicinity  of  wounds,  they  are  closed  by  the  inflani- 

Knetory  neoplasia;   speciul   invcsli^iiuns  on  .this  subject  would  be 

"very  desirable.     So  soon  and  so  long  as  an  aVjscess  is  surrounded  by 

tt  vigorous  layer  of  tissue  infiltrated  with  plastic  matter,  for  reasons 

»ilreÄdy  ment)on«l  there  will  be  no  reabsorivtinn  of  purulent  or  putrid 

sut)At&nc<rs  from  the  ciivily  of  the  abscess.     I  ran  give  you  i)ra4:ti<'nJ 

«I'idenc^  of  this,  if  in  tiie  clinic  you  will  smell  pus  bx>m  an  absces» 

near  th«  rectum  or  ju  the  mouth  ;  this  pus  has  au  exceedingly  pene- 

trvLing,  putrid  'jiJor,  still  is  not  reabsorbed  by  the  walls  of  the  veins, 

■:»r  ia  6<,>  to  only  a  very  slight  extent ;  syniplonis  of  gencnU  sepsis  very 

rnrely  occur.     lint  at  the  commence  in  eiit  of  intlammation,  and  later, 

when  it  is  aocompanie*!  by  ra/>i</ destruction  of  tissue,  as  well  as  in 

itome   progressive   inßaminations   around   contused   wounds^  and  iu 

phlegmonous  inßammation  of  the  cellular  tissue,  etc,  if  the  lymphatic 

feBscIs  arc  not  yet  stopped  by  cell- form  at  ion,  orgiiuizcd  iiiUammatory 

new  fonnutioQ  docs  not  occur,  or  comes  on  late  as  the  gangrenous 
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destnKliun  is  being-  bounded ;  then  the  decomposing  tiasup  enter« 
tde  open  lyioplintics  and  acts  as  a  ferment  iu  the  blcxxt,  causing  fever. 

Althou^^h  inflitmniation  of  the  cellular  tissue  {cellulitis)  may  occur 
at  any  part  of  the  body,  it  is  most  frcfiticnt  in  llic  hand,  forearm,  knee, 
foot,  aud  leg.  It  is  often  acoonipnnied,  and,  when  extending,  preceded, 
by  lymphitn^fitis.  of  which  we  shall  speak  among  the  accidental  trau« 
matio  diseases. 

The  intensity  and  dumtion  of  the  fcrer,  accompanying*  these  in- 
ft&mmationR,  depend  on  the  quantity  and  quality  of  the  material  re- 
absorbed. At  first  a  quantity  of  these  ma(t*;rs  is  thromi  into  the 
blood  at  once,  hcuce  at  the  onset  there  is  usually  high  fcrcr,  8onio> 
times  chill;  as  the  inflammation  progresses,  the  fever  continues;  it 
ceases  when  further  absorption  of  tUe  inflammatory  product  is  arrest» 
ed  hy  the  above  changes  of  tissue,  when  the  process  stops  and  the 
abscess  is  formed.  The  quality  of  the  inflammatory  material  formed 
in  cellular  inflammation  certainly  varies  greatly;  for  instance, in  some 
eases  deep  in  the  neck  in  old  people  tlicre  is  such  intense  poisomiig 
that  the  piitienia  die  without  otlior  syniptoms.  It  is  here  the  same 
as  in  carbuucle — some  cases  cause  Ultle  fever,  others  produce  fatal 
septic  fever.  If  a  phlegmon  be  due  to  a  dangerous  poison,  such  as  that 
of  glanders,  wc  do  not  wonder  at  the  fatal  termination;  but  for  the 
(pontaneous  cases  it  often  seems  very  strange  why  some  should  be  su 
very  severe,  while  mast  of  them  are  relatively  mild. 

Tlie  prugnosia  of  phlegmonous  mflammations  varies  immensely 
with  the  l<.K;iition,  extent,  and  cause.  While  the  disease,  occurring  at 
a  metastasis  m  a  goiienil  ^ihlugiülic  or  suppurative  diuUiesis,  or  iu 
glanders,  gives  little  hojics  of  cure,  while  dceply-seated  abscesses  in 
Lhe  walla  of  the  alM3omeu  or  in  the  pelvis  are  very  slow  in  their  ooune 
and  may  prove  dangerous  from  the  luculity,  or,  by  destruction  of  fo^ 
cio:,  tendons,  aud  skin,  may  impair  the  functions,  most  cases  of  pU^ 
niou  on  the  Siigers,  hand,  forearm,  etc.,  ore  only  modcrute  diseases  ol 
sliori  duration,  nlthotrgh  ver^'  painfuU  llie  sooner  suppuration  ocotm 
and  the  more  circumscribed  the  inflammation,  the  better  the  progirasis 

As  r(fg:Hrtl8  the  treatment^  at  the  commencement  of  the  disease  its 
nim  is  to  arrest  the  development  of  the  disease  if  possible,  that  is,  to 
attain  the  earliest  possible  reabsorption  of  the  serous  und  plastic  in* 
rdlratidii.  Fur  this  purpose  there  arc  various  remedies:  first,  lhe  ex- 
tenuil  use  of  mercury;  the  infliimcd  part  may  be  smeared  with  mep- 
curial  ointment,  the  patient  placed  m  bed,  aud  the  inflamed  extremity 
enveloped  in  wamtf  moist  cloths  or  large  cataplasms.  lee  also  may 
he  emjiloyed  at  first,  if  the  whole  inflnmed  part  can  be  covered  with 
«e\-erai  bladders  of  ico.  Compression  by  adhesive  plaster  and  band- 
ages is  also  a  very  cffcettrc  remedy  for  aiding  absorption,  but  it  is 
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lilüe  used  in  these  inflammations,  partlj  becausi^  of  the  pain  It  causes 
iu  such  cases,  partly  because  the  remedy  is  not  ^ee  from  danger,  as 
guDgreuc  may  Ix:  eu« ily  induc<:d  by  b  little  too  much  pressure.  IT  the 
proccM  be  not  niodcraled  soon  after  the  employment  uf  the  ubore 
loniedies,  but  all  the  symptoms  increase,  we  must  give  up  the  hope  ol 
rpsolutinn,  and  resort  to  remedies  to  hasten  the  suppuration  which  we 
CBunot  avert;  the  chief  of  these  is  the  application  of  moist  warmth, 
especially  in  the  6hii|>e  of  cataplasms.  Tlien,  as  sood  as  fluctuation  is 
detected  at  any  point,  wc  do  not  usually  leave  the  j)erforfttioD  to  >»a- 
ture,  hut  di\'itle  the  siciii  to  pre  Tent  to  the  matter;  if  the  suppuration 
e-itends  under  the  skin,  we  make  sercral  opening«,  at  least  I  prefer 
this  to  one  very  \aTgc  inciition,  from  the  elbow  to  the  hsiid  for  instance, 
because  in  the  latter  the  skin  /rapes  widely,  and  takes  a  I01117  time  (o 
beal.  If  the  pus  escapes  natumlly  from  the  Di>enings,  great  cK-mdiness 
is  the  only  thing  necessary ;  this  is  greatly  assisted  by  local  wann 
baths. 

While  it  is  a  verj*  simple  thing  to  open  stibi?utaneous  atwcessee, 
"oocotnmy  "  of  deep  alweesse«  requires  great  attention  to  the  anato- 
my of  the  locality:  for  instance,  tlie  diagnosis  may  be  very  dithcult  in 
suppurations  deep  in  the  neck,  in  the  pelvis,  in  the  alHloniiuuI  wall, 
rtc,y  and  can  only  Ik;  ci-rluirdy  made  after  a  long  periixl  of  observation ; 
still,  partly  for  the  relief  of  the  patient,  |>arlly  to  avcud  a  spontaneous 
opening  into  the  abdomen,  pcHiapa  it  may  be  desirable  to  evacuate 
the  pus  early.  In  such  cases  we  must  not  plunge  a  bistoury  boldly 
bi,  but  dissect  up  lavor  afu;r  hiyer,  till  we  reach  the  durtuating  cover* 
ring  of  the  abscess;  then  introduce  a  probe  carefully,  and  dilate  the 
opening  by  extending  the  blades  of  forceps  iutnxluccd  into  It,  so  as  to 
avoid  hiemorrhage  from  the  deeper  parts.  Oa'asionally  dijcompo- 
ntion  of  the  pus  in  an  abscess  causes  so  much  gas  as  to  give  riito 
to  a  tympanitic  porcuasion*sound;  after  being  opened,  these  putrid 
■huuld  be  syringed  out  and  dressed  with  chlorine- walvr. 


4.  ACUTE  INFLAMMATION  OF  THE  MUSCLES. 

LUopatbic  acute  inflammation  of  muscular  substance  is  rela- 
tively nre.  It  occurs  in  the  muscles  of  the  tongue,  in  the  psoas, 
pectocml,  and  gluteal  muscles,  and  iu  thusc  of  the  thigU  and  calf 
of  the  leg;  the  usual  tcrniiuatt;:>n  h  in  absecös,  although  resolution 
has  been  observed.  Metastatic  muscular  abscesses  arc  very  frequent 
.ID  glanders,  liegarding  the  special  histological  oouditions,  the  in- 
Merstitial  connective  tissue  of  the  muscles,  the  perimysium  is  here, 
as  in  traumatic  myositis,  the  chief  seat  of  the  purulent  iiißltration; 
(ram   tlie   very  acute  disease,  the  nuclei  of  the  muscular  filament« 
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are  destroyed,  with  the  contractile  substance  and  tlie  sarcoluinina ; 
only  on  ihu  stunijis  of  thu  muscular  liltmifnts  in  th<:  «ipaule  of 
the  absc';8S  do  wc  find  the  musculur  nuclei  (inusi^ubir  corpuscles] 
in  groups  und  adherent  to  the  oicatrix;  in  such  cases,  according  to  O. 
Weber^  there  is  a  oonsidenible  Dew  formation  of  young  musclc-celb. 
The  symiitoin»  of  an  abscess  in  the  muscle  are  the  same  as  those  of 
any  deep  abscess;  their  periods  of  cievelopincnt  and  perforation  vary 
with  their  size  am)  extent.  In  many  cases  there  is  coutruction  of  the 
muscles  in  whose  suhstance  the  abscess  develops,  as  in  psoitis,  I  shall 
not  discuss  whether  this  is  the  physiological  result  of  tlie  inllammatory 
irritation,  or  M'hether  it  is  half  voluntary,  and  made  instinctivelr  by 
the  paticDt,  but  am  rather  iucllned  to  the  latter  view,  for  in  small 
and  not  very  painful  abscesses  and  in  traumatic  inflamniationa  of  the 
muscles,  there  is  usuiiUy  no  contnictiun,  but  tliis  occurs  only  in  large  ab- 
Bccssc«,  which  are  compressed  by  stnm^  fasciie,  Abscesses  in  musdea 
should  be  opened  as  soon  as  lluotuatioQ  is  felt^  and  the  diagnosia 
certain. 

A  very  ppcnliar  form  of  disease  of  the  muscle«,  which,  «eoording  to 
my  view,  shnutd  be  classed  among  subcutaneous  inflammüiionÄ,  has 
been  reccnlly  discovered  and  descnbed  hv  Zenkar;  it  occurs  chiefly  in 
tri>lioid  fever,  in  the  adductor  muscles  of  the  thigh;  in  it  the  contrac- 
tile substance  in  the  sarcolcmma  crumbles  and  is  gradually  absorbed, 
while  new  muscular  hhimcuta  form  to  re|ilEcc  the  old.  Thus,  in  most 
CMes,  the  parts  are  fully  restored  ;  hi  other  cases  permaoont  atrophy 
of  the  muscle  n^mnins,  liiere  is  no  accurate  knowledge  as  to  whether 
this  disease  may  lead  to  suppuration,  although  abscessea  of  tlie  ab- 
dominal  muscles  have  been  observed  after  typhus. 

k  ACUTE   INFLAMMATION   OK  THE  SHEATHS  OF  TENT>ON"S   AND   SUB* 

CLlAXJiOLÖ  MLCOIIS  BUKSJC  (SEROUS  ÄIEUBUAÄES). 

As  is  well  known,  the  sheaths  of  tendons  fonn  shut  sacs,  which 
enclose  some  of  the  tendons  of  tho  loads  and  feet.  They  may  be- 
come acutely  inHamed  from  contusion,  nnd  in  some  few  cases  also 
spontaneously^.  IJke  all  acuttily-iiiHauied  senms  memlmtnes,  these 
sacs  at  first  exude  a  qiiantity  of  fibiinous  serum;  recent  fibrinous 
pseudo-membranes  comjiosed  of  wandering  cells  may  again  dissolve, 
but  they  may  also  induce  tempomry  or  ]jennanciit  adlie:i>ioiis  of  the 
sheath  to  Uio  tendon ;  lastly,  there  is  not,  unfrec[ucnlly  suppura- 
tion of  the  membrane,  and  at  this  time  the  tendon  may  become 
necrosed.  Pain  on  motion  and  slight  swelling  are  the  first  sjgiH 
of  such  inflammation ;  occasionally  thero  is  friclion-ftound,  a  grating 
hi  the  sheath  of  ihe  tendon,  which  may  be  perceived  by  tlie  band, 
or,  Btill  better,  by  the  ear.  This  nt^se  is  due  to  the  auHaoes  of 
ÜIC  tendon  and  of  its  sheath  having  become  rough  from  deposits  of 
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^  tirine  and  rubbing  Rgninst  each  other,  vhon  the  temlons  are  moved ; 
f,l>i8  form  of  subcutaneous  inflamnuition  is  most  cnnirnon  on  the  back 
^iy€  the  hand,  and  almunt  always  terminates  in  resolution.     The  very 
—  .^jute  iuflammattous  of  the  sheaths  of  the  tendons,  arising  from  un- 
^r»owa  causes  and  goirif^  on  to  suppuration,  are  rare  ;  they  begin  Uko 
^tf>  acute  phle^pnon  ;  the  subcutaneous  oelluhu- tissue  quickly  partiei- 
■jT*"*  in  the  inflammation;  the  limb  swells  greatly,  and  the  adjacent 
^c9Kt!V<ir  wrist'joint  may  be  drawn  Into  the  inilnmmatinn.     Like  the 
y^^MTial  membrane  of  the  jointa,  that  of  the  tendinous  sheaths  ocea* 
^.^Ttully  seems  to  furnish  products  that  intensely  affect  the  surround- 
jj,^  parts.     U^  under  suitable  treatment,  the  disease  dw^s  not  go  on  to 
i^^jipuration,  or,  if  tins  be  only  partial,  resolution  slowly  occurs;  the 
Ijvxih  remains  stiff  a  long  while;  the  adhesions  between  the  tendon 
^i3cJ  its  sheath  do  not  break  down  tilt  after  months  of  use.     If  there  be 
ex^^ii^i^'B  suppuration  of  the  sheatlis  of  the  tendon  (which,  in  the  band, 
li^btf  been  termed  "  pannrilium  tendinosum"),  the  tendons  usually  be- 
eocne  necrosed,  aud  after  a  time  may  be  ditiwu  out  of  the  abscess 
openings  as  white  threads  and  shreds;  the  membrane  then  degener- 
ates to  spongy  granulations.     If  the  process  be  now  arresteil,  one  or 
more  fingers  will  be  stiff,  and  remain  so  for  life.     If  the  joints  be  also 
attacked  in  tbe  fingers,  there  may  be  rccoTery  with  unchyluaia;  but,  if 
tUe  wrbt  or  ankle'joiut  be  affected,  its  existence  will  be  greatly  endun* 
gered.     In  acute  suppuraiive  in  flam  mat  ion  of  the  tendinous  sheaths, 
Ü10  ^/cnxtr  is  oi^casionally  slight  at  tirst,  but  in  severe  cases  the  disi^ase 
may  begin  with  a  cliiil.   The  further  the  inilaramation  and  suppuration 
extend,  the  loss  the  process  tends  to  fonrnition  of  an  abscess,  the  more 
continued  tlie  fever  becomes,  and  it  assumes  a  distinctly  remittent 
form  ;  at  the  same  time  the  patient«  are  rapidly  pulle<l  down ;  in  a  few 
weeks  the  strongest  men  emaciate  to  skeletoiisi.     The  prognosis  is 
b*d  when  tlie  fever  nuis  on  with  intermittent  attacks  and  chills. 

The  tfratment  of  subcutaneous,  crc-pituting  iuflummations  of  tlie 
■liealbs  of  the  tendons  consists  in  keeping  the  part  quiet  on  a  splint, 
sod  puinting  il  with  tincture  of  iodine ;  if  this  does  nut  afford  speedy 
vcUef^  a  blister  may  be  applied ;  under  this  treatment  I  have  alwa\-s 
*0CD  tbis  form  of  inflammation  disappear  in  a  few  dsys.  If  the  symp- 
tonis  are  serere  from  the  first,  quiet  of  the  part  is  the  first  requisite; 
wis  should  be  seconded  by  mercurial  ointment  and  bladders  of  ice. 
This  treatment  should  be  i>ersisteutly  pursued;  in  these  cases  I  de- 
etdetUj  prefer  it  to  cataplasms  and  local  warm  buths,  which  are  very 
oonitncjn.  If  abscescs  form,  incisions  and  plenty  of  counter^openings 
•hould  be  made ;  in  these  cases  drainage-tube«  are  very  useful,  because 
ibe  granulations  projecting  from  the  openings  often  obstruct  tlic 
*>cape  of  the  pus.    If  the  suppuration  will  not  stop,  if  the  spfaigy 
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swelling  of  Ute  limb  coatiDues,  if  crepitation  appears  in  tite  joint  be- 
tween the  bones  of  the  wrist  (sbowiug  that  the  cartilagiDous  oovcrixifra 
hare  suppurated),  and  if  the  patient  continues  to  sink,  there  is  little 
hope  of  a  lermination  in  anchylosis  of  the  hand,  but  the  danger  to 
life  is  BO  great  that  amputation  of  Uie  forearm  should  be  made;  the 
ptitient  may  thus  escape  with  his  life,  aiid  will  eoon  recover  liia 
strength. 

Acute  iiifliunmations'of  the  Jiubeutaneowi  miteout  burgm  are  less 
dang^eroua ;  the  bur^a  pnepaiellaris  and  anoonea  ara  most  frequontlv 
a{fet:t«d  either  from  injury  or  spootaaeoualy ;  they  arc  connßcted 
oeitber  with  the  jiuut  nor  «■ith  tliu  sheaths  of  the  tendons  ;  they  bo- 
come  painful,  fiU  with  tibrinous  serum,  the  skin  rcddcus,  mid  the  cel- 
lular tisjiue  in  the  vicinity  participates  in  the  inQamniation ;  but  sup- 
puration rarely  occurs  if  the  patient  i»  treated  earlv.  The  remedies 
are  mercurial  ointment  or  tincture  of  iodine,  keeping  the  limh  quiet, 
and  compressing  the  swollen  bursa  by  applying  wet  bamlagee, 
Puacture  is  uimeccssar}',  and  may  be  injurious,  from  being'  fc^owed  bv 
tupfxintiou  and  a  tedious  suppunitin^  fistula. 

Limitation  of  carbuncle  to  the  nkin  and  subcutaneous  cellular 
tissue  is  very  charactcrihtic  of  fibrinous  (diphtheritic)  influinma- 
lions  ;  so  thai  on  this  account,  as  well  as  front  the  hard  infiltration 
and  necrosis  of  the  tissue  once  infiltrated,  I  do  not  he^iate  to  con- 
eider  carbuncle  as  a  diphtberitia  intlatntcation  of  the  skin.  I  hare 
had  no  opportunity  of  examining  to  see  if  there  are  micrococci  in 
the  fresh ly-exprettsed  juice  of  carbuncle  ;  finding  a  few  of  them  in 
the  exposed  ehreds  of  necrosed  lisbue  would  prove  nothing  about 
(he  origin  of  the  carbuncle.  [In  diphtheria  of  raucous  membranes, 
as  well  as  in  that  of  wounds,  the  inültraled  tissue  contains  micrococci 
constantly  multiplying.  It  was  long  dispu(c<1  whether  these  were 
merely  accidental  accompaniments  ur  the  actual  exi-llers  of  the  dis- 
ease. Now  it  »ecin»  i>ruved  that  by  cultivation  in  proper  rtuiil»  they 
may  be  separated  from  the  organic  decomposing  products  clinging  to 
them  ;  that  after  inoentation  in  living  tissue  ihere  is  active  increase  ; 
that  the  funtri  enter  the  tissue,  and  by  their  mechanical  and  pt-rbaps 
chemical  irriliition  indiK-e  a  peculiar  inflammation,  characterized  by 
the  coagulating  transudation  permeating  the  tissues.  Chemical 
products  of  Tcrv  poisonon»  character  form,  cling  to  the  micrococci, 
and  are  carried  alung  with  them.  Tlie  mnre  rapidly  those  sub- 
stances are  absorber!,  the  larger  the  amount  absorbe'l,  the  more  in- 
tense the  eonslitutional  effect.]  Kochmanti  thinks  that  carbuncle  a» 
well  as  furiinde  originally  develops  from  a  sweat-gland,  or  from 
sevei-al  adjacent  glands.  •/.  JV^um/iwn  distingnishes  lM»tween  car- 
buncles from  sweat-glands  and  from  coUular  tissue.     I  cannot  say 
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whether  there  ts  any  justice  in  thia  distinction,  as  I  too  rarely  see 
carbuncle  in  \U  Unt  tttages. 

The  iutlammation  described  (p.  HOH)  cannot  be  considered  ex- 
actly as  carbuncle  ;  it  is  rather  a  carbanculous  inflammation  of  the 
sltin  and  subcutaneous  tissue,  which  I  should  now  prefer  to  call 
diphtheritic  phlegmon  ;  the  accompanying  erysipelatous  redness 
also  corresponds  with  diphtheritis. 

The  great  difference  of  the  constitutional  «lymptoms  in  carbuncles 
agree»  very  well  with  the  supposition  that  they  are  of  diphtheritic 
nature,  where  it  is  L-hanicl<?riHtio  for  the  local  extent  not  to  corre- 
spond to  the  general  toxio  symptoms.  I  do  not  know  if  paral^'ses 
ever  occur  after  carbuncle,  as  they  do  after  pharyngeal  and  laryn- 
gcal  diphtheria. 

You  will  often  he^ir  that  early  incisions  in  phlegmonous  inflam- 
mation will  prevent  the  skin  from  becoming  gangrenous  or  suppu- 
rating. Unfortunately,  I  cannot  confirm  this.  I  have  found  it  to 
depend  more  on  the  intensity  of  the  inrtainniation  th.in  on  the  ten- 
sion of  the  skin.  Still,  I  consider  early  inctsinno  proper  in  phleg- 
monous inflammation,  as  it  seems  that  by  carefully  pressing  the 
scram  out  of  ihe  indamed  tissue  we  may  sümelimes  arrest  the  prog- 
ress of  the  affccliuu. 


CHAPTER  XI. 

ACUTE  IKFLÄMMATIOyS    OF  TJTE  BONES,  PERI- 
08TEUM,  ANI>  JOISTS. 


LECTURE    XXII. 

iutomr-— Aoat«  Pcrioiitlcli  and  Oil«oniT«]itt«  of  tbo  Loaf;  Bobm:  Sjrmptomi,  T«r> 
miiMiion»  In  Uoaolution,  BuppuratloD,  NecroiU,  Pröjino«]»,  TreaQn«».— AouU 
OitUb  In  Sponju'  Bouea. — Acut«  loäunnutloDi  of  the  Joiata. — U^drop«  AouCtu  ; 
BfmptODU,  TreBtmcDt.— Acut«  SupparaUr«  Inä&mnMtloiu  of  Joinra :  S^ptomi^ 
Coune,  TrMiinont,  AimUnny.— Acme  Artictilnr  Bheiim«tl*m.— Arthriü«.— il«t«^ 
Ulio  InfluBtnjitlooa  of  Joiou  (Qonorrtcenl,  Pyemic,  J*uarp«nl). 

Thk  periosteum  and  tlie  bones  are  physiolo;i^icaUy  bo  iutimatcl/ 
oonneclOfJ  that  disease  of  one  geoerally  aSecto  ttie  other;  although, 
in  spite  of  this,  we  are,  for  practical  rejisons,  obliged  io  consider  acute 
and  ohronio  inflammation  of  the  porioeteum  and  of  bone  acpamtcly, 
still  we  shall  often  have  to  refer  to  their  connection.  I  must  here  make 
a  few  preliminiuy  anatomical  remarks,  as  they  are  important  for  the 
comprehension  of  the  following'  process :  When  spimking  briefly  of 
the  periosteum,  we  usoally  mean,  simply,  the  white,  glistening,  thin 
meuibrauc,  pour  in  vessels,  which  iinmediutely  surrounds  the  bone.  I 
must  here  remark  that  this  represents  only  a  part  of  the  porioatcum 
that  is  pathologically  of  little  relative  importance.  Ujion  this  just 
described  inner  layer  of  the  periosteum  lies,  at  points  whnre  no  ten 
dons  or  ligaments  are  inserted,  a  layer  of  loose  cellular  tissue,  whirh 
is  also  to  be  ooosldcred  as  periosteum,  aud  in  which  principally  lie  the 
vessels  that  enter  the  bone.  This  outer  Ia3'er  of  periosteum  is  the 
most  fiequent  se^t  of  primary  intlamniations,  either  acute  or  chronic; 
the  loose  cellular  tissue  of  which  tliis  layer  consists  is  very  rich  in 
oclls  and  vessels,  hence  more  inclined  to  inflammation  than  is  the  ten- 
dinous portion,  poor  in  cells  and  vesscla,  wliich  lies  immf>diate1y  on 
the  bone.  As  to  nutrient  vessels,  especially  in  the  long  bone«,  the 
epiphyses  have  their  own  supply,  which,  aa  lonir  as  the  epiphyseal  car- 
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lUflK*"  continue,  do  not  communicate  witli  the  vessels  of  the  dinplijsi», 
«rliic-ii  have  ilieir  own  nutrient  arteries.  Tliis  distribution  of  the  rea* 
lels  expluuB  why  diseases  of  the  diapbjscs  in  young-  pcraona  rarely 
pnAS  to  the  epiphyses  and  the  reverse.  Genetically  the  articubtr  cap- 
suit^  is  a  continuation  of  tlie  ]>erio«teuni,  and  a  certain  counectiou  is 
often  observed  betveon  articular  and  periosteal  diseases,  the  diseaees 
of  one  readily  passing  to  the  other.  In  the  course  of  tlio  following 
obAemmtiuns  we  sh:dl  have  cxjcasiun  to  recur  to  these  anatomical  coa- 
djtioxis. 

First,  let  us  speak  of  acute  periostitis  and  osteomyelitis^  of  which 
you  hare  already  heard  something  in  the  remarks  on  suppuratioo 
of  ttone  in  the  chapter  on  open  fractures  (p.  lill).  This  disease 
is  not  rery  frequent ;  it  occurs  chiefly  in  young  persons,  and  in  itB 
lirpical  forms  almost  exclusively  in  the  long  bones.  The  femur  is 
moiftt  frequently  attacked,  next  the  tibia,  more  rarely  the  humerus  and 
t>oues  of  the  forearm.  I  have  seen  the  disease  occur  priniarily  or 
seooudarily  in  the  vicinity  of  acutely^iullunied  jcünts,  after  catching 
oold,  and  after  severe  concussions  and  contusions  of  the  bones.  It  a 
possible  that  the  extravasation  into  the  medulla  ftom  crushing  or  con- 
[«jAion  of  a  hone  may  be  reahaorhod,  without  the  occurrence  of  any 
^^mptom  but  a  continued  pain  as  the  result  of  the  injury  j  but  sucb 
»1 J  urica  may  ctccnsionally  induce  cluvnic  aflectious  of  various  sorts. 

In  many  cases  we  cannot  discover  whether  only  the  pe-riosteum  or 
llae  medulla  of  the  bone  is  affected ;  the  diatinclion  is  usually  only  ren- 
it<'»  w<1  certain  by  the  subsequent  course  and  by  the  terminiition.     The 
vy^nptoms  are  aa  follows :  The  diaense  begins  willi  high  fL'ver,  not  u& 
ä-cc|uent1y  with  a  chill ;  thcr*-  it  pevcrc  pain  in  the  affected  limb,  which 
Awolls  at  first  without  redness.     The  severe  pain  prevents  motion  of 
the    limb;  every  toucli  or  the  slightest  jarring  is  very  p-iinful;  the 
•Icin  is  tense,  usually  oKlematouB,  and  {x^ca^tionally  the  distended  sul> 
cutaneous  veins  show  through,  a  sign  tlmt  the  flow  of  bloud  to  the 
doopcx  parts  is  obstructtKl.     llic  infhimmittion    may  affect  the  whole 
**r  ooJy  part  of  a  bone.     But  these  syinpiunis  simply  iiiditiite  the  ex- 
istence of  an  intense  deeply-seated  acute  inflammntion.     liut  as  idio- 
pathic inflammation  of  the  perimuscular  and  peritendinous  cellular 
tiawue  is  very  unfreqnent,  and  rarely  begins  with  so  much  pain,  we 
AfcXl  Dot  err  in  most  cases  if^  with  the  above  symptoms,  we  diagnosti- 
cat«  acute  periostitis,  perhaps  accompanied  by  osteomyelitis.    If,  while 
ihorc  are  great  \»uu  and  fever,  or  complete  juahilily  to  move  the  limb 
**<>  accomil  of  pain,  swelling  docs  not  occur  for  sevoml  days,  we  may 
"»»peel  that  the  primary  seat  of  the  inflammation  is  the  medullary 
•sftvtty  of  the  bone,  and  that  at  first  the  perioAteuni  participates  but 
'Utle,     In  tliis  stage  the  diseii8<>d  part  is  in  about  the  following  con- 
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Jition :  Tbe  reastls  of  tlic  medulla  aud  i^eriost^'inn  are  grcatlj  dilated 
und  distended  with  blood;  perhaps  there  may  be  stn^is  of  blood  at 
difierent  points.  Tttc  medulla,  instead  of  its  usual  bright-yellow 
color,  is  dark  blue,  and  permeated  with  extravasations;  the  period 
tcum  is  greatly  infiltrated,  and  on  niicroscopicul  exatninatioa  of  it  you 
ßnd  numbers  of  young  colls,  as  you  also  do  in  the  medulla;  that  is, 
there  is  plastic  infiUmtion.  In  this  stafi^,  a  complete  return  to  the 
normal  state  is  possible,  and,  if  proper  treatment  is  bcg^un  early,  thi»? 
is  not  so  r.irp,  particidarly  in  the  more  suboouto  cjise*.  The  fever 
falls,  the  swelling  decreases, and  the  pain  ceases;  a  Fortaighc  after  tbe 
oommencement  of  tJie  disease  the  patient  may  be  reoovered, 
wheu  the  process  is  somewhat  further  advanced,  it  may  stop;  then 
part  of  the  new  fonnation  on  the  surlace  of  the  bone  ossifies,  and 
for  a  time  at  least,  there  is  thickening  of  the  affected  bone,  which  may 
again  be  absorbed  in  tlic  course  of  months. 

lu  most  eases  the  course  of  perioatiLis  is  not  so  favoruble,  but  the 
prticcss  goes  on,  and  tiinntnatca  in  suppuruti^m,  the  yyniptonis  bfring 
as  follows :  llie  skiu  of  the  swollen,  tense,  and  painful  limb  is  at  first 
reddish,  then  brownish  red ;  the  cedcma  extends  further  and  furiber; 
tlie  neighboring  joints  become  painful,  and  swell ;  the  fever  remains 
at  the  same  point;  the  ehiUs  are  not  infrequently  rep«*ated.  The 
patient  is  much  exhausted,  as  he  eats  little,  and  at  night  is  kept 
awake  by  the  [min.  Toward  the  twelfth  or  fourteenth  day  of  the  di* 
ease,  rarely  earlier,  but  often  later,  we  may  clearly  distinguish  fluctu- 
ation, and  may  then  greatly  alleviate  the  sufferings  of  the  patient  by 
letting  out  the  pus  through  one  or  more  o{)cnings,if  the  likiu  over  the 
nliscess  is  sudicieotly  Uiinn»!;  for  the  opening  of  deep,  stifT-walled 
abscesses  which  do  not  collapse  may  prove  dangerous  from  decompo- 
sition of  blood  and  pus  in  tlio  insufGcicntly-eiicapsulated  abscess, 
Tlie  spontaneous  perforation,  especially  the  suppuration  of  the  faseiu, 
occasionally  takes  a  good  while,  and,  moreover,  the  openings  thus 
formed  are  usually  too  small ;  they  must  subsequently  be  enlarged. 
If  you  introduffl  the  finger  throu'jjli  one  of  these  artificial  openings, 
you  oome  directly  on  the  bone,  and  in  many  cases  find  it  denuded  of 
periosteum.  The  extent  to  which  this  denudation  occurs  depends  on 
tho  extent  of  the  periostitis.  It  may  exlciid  the  whole  length  of  the 
diaphysis,  snd  in  these  worst  cases  the  s^Tnptoms  are  the  most  severe. 
Probably,  however,  only  a  half  or  a  third  of  the  periosteum  is  dis- 
eased, nor  is  the  entire  circumference  of  the  bone  necessarily  afTcoted, 
but  perhaps  only  the  anterior,  lateral,  or  posterior  portion  is  sa  Tie 
periostitis  is  particularly  apt  tn  stop  at  the  points  of  origin  or  iaser* 
tion  of  strong  muscles.  In  those  cases  of  slight  extent  all  the  symp 
toins  will  be  milder. 
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Eren  in  this  stage  the  disease  may  take  oneof  twoHifferont  ditwo- 

ftiufis:  possibly,  aftt-r  tlia  evacuation  of  tlie  piis,  the  soft  parts  "iftv 

^^liiokly  become  adherent  to  the  bone,  zs  the  walls  of  an  acute  abs -ess 

«3o  to  each  other.     I  have  seen  this  n  few  times  in  periustitia  of  the 

ÄVinur  in  ehiUIren  two  or  three  years  old.     After  the  opeoin;^,  a  shjjlil 

quantity  of  pus  Cfmtinued  to  discharge  for  only  a  short  time.     The 

^pexiiiigs  soon  dosed  entirely,  the  tumor  recedefl,and  perfect  recovery 

*ook  place.     But,  aocording  to  my  experience,  such  a  termination  only 

*3ocura  in  siimll  chihlreu.     More  fre<pieutty,  as  a  result  of  the  sup,-)«- 

ntion  of  the  periosteum,  the  bone  is  mostly  robbed  of  its  nutrifnt 

•veaacJs,  and  partly  or  wholly  dies,  leaving  the  condition  tenved 

■MBoroeis,  or  gnngrene  of  tlie  bone.    The  extent  of  this  necrosis  v  ill 

gweDtially  depend  on  the  extent  of  the  periostitis.     The  partially  or 

^tilirely  destroyed  diaphysls  of  the  long  bones  must  be  detached  as  a 

fijmign  bo<ly,  as  we  have  seen  to  bo  the  case  in  gangrene  of  the  soft 

parte  and  traumatic  nccrubis.     Tliis  requires  a  long  time  ;  hence  the 

process  of  necrosis,  the  detaclunent  of  the  portion  of  dead  bone  or 

eequesinim.  And  every  tiling  connected  with  it,  is  always  a  chronic 

otic,    Weshall  have  to  speak  of  this  hereafter.    Before  the  inflamma- 

Cion  passes  into  this  chronic  state,  acute  suppumtion  continues  for  a 

'time  after  the  first  opening  of  the  abscess.     Varioua  ctmiplications, 

«ven  pvremia,  may  occur.     Whenever  these  patients  are  feverish,  Ihey 

aare  in  danger. 

"We  roust  again  return  to  tlic  medulla  of  the  bone,  which  we  leA 
in  the  first  stage  of  inflammation.  Here,  also,  the  inflammation  may 
tertninnte  in  suppuration.  If  the  osteoiuycLitis  be  diffuse  or  total,  the 
%vlio1c  medulla  may  suppuruto.  Tliis  suppuration  may  even  assume  a 
fiutrirl  character,  and  induce  septiwemin.  If  there  be  extensive  sup« 
purtttive  Osteomyelitis,  with  sujipumtive  pcrioBtitis,  death  of  the  dia- 
pliysis  of  the  bone  is  certain.  Should  there  be  only  partial  suppura* 
tion  of  the  medulla,  or  if  there  be  none  at  all,  the  circulaiiou  of  blood 
in  ibo  bouc  may  be  preserved  and  the  bone  remain  nable.  It  may 
Ejol  infrequently  occur  that,  umler  such  circumatanoes,  the  bone  will 
^aver  for  a  time  between  life  and  death,  as  the  feeble  circulation 
■lourishes  the  bone  very  incompletely.  Acute  suppurative  oateomye- 
littn,  without  participation  of  the  periosteum,  probably  does  not  occur; 
ät  U  not  infrequently  combined  with  ostt:op/iMitif,  which  may  end  in 
-■nitrcfaction  or  suppuration  of  the  Chntmbus,  and  is  prone  to  induoe 
■netastatio  absoessea.  Anolher  not  infrequent,  though  not  constant^ 
■Kcompeniment  of  osteomyelitis  is  suppuration  of  the  epiphyseal  rar- 
«ilages  in  persons  in  whom  they  still  exist,  that  is,  till  about  the 
«wenty-fourth  year,  Tlie  process  is  not  difficult  to  explain.  The  sup- 
£iunition  may  extend  to  the  epiphyseal  cartilage  piirtly  from    tlit 
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^^^m  medulla  of  the  bone,  partly  from  the  periustcum.     If  it  nuppunt«, 

^^^B  th»  continuitr  of  the  bone  U  dcstiNjyeil,  and  at  the  scat  of  the  cpt< 

^^H  physis  there  is  motion,  us  iu  fracture  ;  «listouatioits  iimjralao  be  cttmed 

^^V  by  cuDtractioi)  of  the  muscles.    UsuiiUy  there  is  only  o/ie  8ucb  ep&> 

^HT  pliyseitl  separaiiua  of  the  affected  boiu.%  above  or  bolnw  ;  in  rare  oaaea 

^B  it  is  doubli\     I  have  once  seen  this  double  separation  of  the  ^lipby- 

^B  se«  in  the  tibiu ;  sovcral  times  I  have  seen  separation  of  the  lower 

^H  eptphysia  of  the  femur,  once  of  the  upper  end  of  this  bone,  onoe  ot 

^m  the  lower  end  of  the  humeru»,  twice  of  the  upper  end.     Iu  oae  cam 

H  I  saw  epiphyst.'»!  softening,  with  luxation  of  the  lower  end  of  the 

■  femur,  occur  without  suppumtioo.     It  has  olrcmly  been  stated  that 

■  inflammation  of  tlie  neigliboring  joints  are  apt  to  oocompony  perio»* 

■  titiA.  Thi''se  articular  inBammation»  usually  have  a  ratJior  subacute 
I  course.  The  ften>us  fluid  collecting  in  the  joint  is  usmUly  reabsorbed 
r  as  the  acute  disease  of  the  bone  sulisides,  but  the  joint  often  remains 

swollen,  and  nut  infrequently  pexmsnently  stiff.  Several  timea,  also, 
I  have  siKsn  acute  periostitis  and  oslcomycUtt:i  of  the  femur  atioooed 
acute  articular  rheuuuitism  of  the  knee.  Lastly,  we  must  also  me» 
tion  that  tliis  osteomyelitis  may  occur  in  several  bones  at  ouoe. 

The  diagnosis  as  lo  how  far  periosteum  and  bone  are  affected  in 
the  acute  disease  cannot  be  made  with  any  certainty,  but  can  only  bo 
decided  by  the  extent  of  the  consetjuent  necrosis;  and  even  this  is  no 
accurate  mca.iure,  for  the  periostitis  may  end  in  suppuration,  while 
the  inthinunalion  in  the  bone  mity  end  in  resolution,  or  only  cattso 
some  iiitervtitial  fonnation  of  bone.     Tlie  process  may  start:  ].  In 
the  loose  cellular-tissue  layer  of   the  periosteum ;    this  suppurates. 
If  the  suppuration  be  limited  to  this  layer,  after  opening  the  al 
we  may  pass  the  finger  directly  to  the  surface  of  the  bone,  vrbich 
Gnd  covered  with  the  granuliiling  tendinous  pari  of  the  periosteum-^ 
if  the  latter  laver  also  suppurates^  as  it  not  infroquontly  docs,  tlt^ 
bone  lie«  expooed,  and  the  suppuration  may  continue  into  it»    Hin^ 
imvelitis  accompiuiii's  jMrrioAtitia,     If  it  lie  denied  that  the  h 

lular  layer  is  periosteum,  but  is  to  be  regarded  as  part  of  tlie  intr^^v^ 
inusenlar  cellular  tissue  (which  would  not  be  natural,  because  ll^k._  o 
vessels  escaping  from  the  bone  Ho  chiefly  in  this  layer),  Uien  there  ^S« 
no  such  thing  us  acute  periostitis ;  for  the  tendinous  portion  of  tt^^^ 
periosteum  is  as  little  liable  to  primur}' inflammation  as  the  fascias  a^to  iJ 
tendons.    2.  The  inflammation  begins  in  the  bone,  and  tlienoe  extenc^b 
to  the  periosteum  and  cellular  tissue ;  osteomyelitis  is  the  uriraar  -^r. 
periostitis  the  secondary,  disease.     Then  there  is  pus  not  only  in  tfc:xe 
bone,  but  on  ita  surface,  close  under  the  teudinous  portion  of  tBiae 
periosteum.     Tin's  is  elevated  by  the  pus,  as  far  a«  its  elasticity  pgrr- 
mits ;  it  in  then  perforute«!,  and  tlie  pus  escapes  into  the  ocltular  tiaaua« 
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J^t^rc  it  causes  more  suppumtion,  &Tid  thus  the  prooese  ftdvanoes  to 
tl>e  siirface.  Romt  asserts  that  in  these  cases  fluid  fat  is  pressed,  bjf 
\\»c  strong  art^riul  prejisure,  from  the  cavity  of  the  bone  through  tite 
[Is-ver&iaii  cauals  of  the  cortical  substance  to  the  surfare  of  the  bone, 
^o  t-bat  wc  may  diujLriiusu  Osteomyelitis  from  pus  mixed  with  fat-dropM 
rt^irig  from  under  the  periosteum.  Moreover,  iu  a  few  cuse»,  Jioser 
found  a  remarkable  eloDguliou  of  tlte  bone^  und  a  reliuLalion  of  the 
nei^pbboring  joints,  after  osteomyelitis.  Be  refei-s  tliis  to  too  rapid 
vxo^A'th  of  ibe  artieular  ligainenta  and  epiphyseal  cartilages. 

In  ihe proffnosü  of  acute  periostitis  and  Osteomyelitis  we  have  to 
distäiigiiisli  between  the  danger  to  tbe  existcneo  of  the  hone  and  to 
life.  If  the  diacasc  induces  jNtrtial  or  total  necrosis  of  tiie  bone,  the 
disease  may  be  very  protracted ;  It  may  lust  several  monilis^  or  even 
years.  Acut«  periostitis  and  osteomyelitis,  especially  in  the  femur, 
Ruci  «till  more  when  double,  is  always  dangerous  to  life,  because  py»- 
mia  is  so  apt  to  occur,  and  in  children,  because  of  the  profuse  Kuppu* 
mtion,  it  is  the  more  danprerous  tbe  longer  the  condition  remains 
»cuto  and  the  further  it  spreads. 

Xu  treating  this  disease  we  may  aecoinpUtih  more  if  we  are  called 
ftarljr  ;  one  of  the*  most  efficient  remedies  Is  painlinp  the  whole  limb 
wriiJ»  strong  tincture  of  iodine.     This  remedy  should  be  continued  tllj 
larjre  vcsiclca  form.     Of  course  the  patient  is  to  be  kept  recumbent, 
n'bich  in  must  esses  docs  not  need  to  be  urged,  as  the  pain  keeps  him 
quiet.     Since  eommcneing  this  ireatnicnt  I  am  so  w'cll  saliäficd   with 
it,  that  I  have  almost  given  up  the  oilier  antiphlo^yistlcs ;  cups,  leeches, 
mercurial  ointment,  etc.     MTicn  the  vesicles  formed   by  the  iodine 
dry  np.  you  apply  more.    Derivation  to  the  intestinal  canal  by  saline 
purgutires  aids  the  treatment,  as  it  docs  in  all  acute  inflammations. 
Sonic  Burgeons  greatly  praise  the  local  application  of  ice  at  the  com- 
monccnicut  of  the  disease.     Should  suppuration  nevertheless  occur, 
B^nd    distinct  fiuotuation  bu  felt  at  the  thinnest  p:irt  of  t)ic  skin,  we 
may  make  several  openings  in  such  a  way  that  the  puK  shall  escape 
writliout  being  pressed  out ;  then  the  swelling  unujilly  subsides  quick- 
I V  ;  it  is  most  favorable  when  the  fever  ceases  early  and  the  disease 
l^^comea  chrome.      If  the  fever  continues,  the  suppuration   remains 
profusp^  the  pains  do  not  cense.     We  may  try  to  relieve  this  condi- 
tion by  ctmtiuued  applications  of  bladders  of  Ice,  with  which  we  also 
*>7  to  alleviate  any  inflammations  of  tbe  joint  that  may  occur.    Ihave 
•Iso  derived  great  advantage  from  the  application  of  a  fenestrated 
pt*ster^iplint|  which  should  be  supported  with  hoops  on   account  of 
toe  l&rge  openings  that  must  be  made  in  it;  iu  cjuw's  where  there  is 
of  tacbment  of  the  epiphysis,  it  is  absolutely  necessary  tliat  the  limb 
would  be   fixed,  1/  only  to  render  the  daily  dressing   less  painful 
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Many  surgeons  do  not  follow  this  treatment,  wliicli  is  badced  by  ft 
series  of  feromble  csaeR.  Some  rcoommend  nmking  large,  deep  in- 
cisions down  to  tho  bone  at  tbe  very  »tart,  or  at  least  as  soon  as 
Hiip|iitratian  begins.  Such  extensive  wounds  are  b«d  in  fei'ensh  pa- 
tioula ;  [  am  saliNfieil  itiut,  niider  tliesedrcurnstaiices,  thiu  beroic  treat- 
ment renders  the  condition  worse,  it  increases  tlie  prvdiKpo&iiion  to 
pytetnia.  Tbe  idea  that  in  acute  osteomyelitis  exarticulatiua  should 
bo  Sude  at  onoe,  as  othf^rwlse  pyaemia  b  unavoidable,  seems  to  me 
even  more  erroneous.  Tliis  belief  is  certainly  untrue,  and  under 
such  circomstances  amputation  is  not  indicated,  first,  beeauso  at  the 
onset  the  diagnosis  of  osteomyelitis  is  not  absolutely  certain,  as  the 
rase  miglit  possibly  be  one  of  simple  ncttt«  periostitis;  secondly,  be- 
cause tlie  prognosis  in  exarticulation  of  large  limbs,  if  done  for  acut« 
disease  of  the  bone,  is  ntwitys  very  doubtful.  In  acute  periostitis  and 
osteomyelitis,  of  the  tibia  for  instance,  I  should  only  amputate  at  the 
thigh  if  the  suppuration  were  very  excessive,  and  acute  suppuration 
of  the  knee-joint  should  ocour.  Slionhl  the  disease  afiect  tlie  femui 
and  run  an  niifavomblo  oourse,  I  should  scarcely  hope  to  save  th©  pa* 
tlent  by  an  opt^mtion  so  dangeroa^  as  amputation  at  the  hip*joint 
We  mav  aooomplish  much  by  great  care  of  the  patients,  who  are  gen- 
erally youthful.  A  young  girl  with  osteomyelitis  and  periostitis  of 
the  tibia  had  sixteen  ehillo  in  twelve  days,  and  neverthoWs  recovered, 
although  part  of  tbe  tibia  became  necrosed,  and  tbe  foot  was  anohy- 
losed. 

I  will  here  odd  a  few  remarks  about  suppnraiivp  penostitis  of  the 
third  phalanx  of  the  Rnger,  which  is,  perhaps,  the  plaoe  where  it  most 
frequently  oocurs.  As  this  inflnramntion  in  the  hand  and  fingers  is 
usually  called  pan&ritiuin,this  periostitis  of  the  last  phalanx  is  termed 
panaritium  periostnte.  This,  like  any  periostitis,  is  vi^tj  painful; 
it  is  a  long  whiht— «oinetiraRs  eight  or  ten  days — bcfure  the  pus  pe^ 
f'trates  outward.  Tlie  tcnnination  in  partial  or  total  necrosis  of  the 
phalanx  is  common,  and  cannot  ho  prevented  even  by  an  early  in* 
cIäIoii,  although  we  often  hare  to  make  one  to  relieve  the  dis-igree- 
«ble,  throbbing,  buniing  pain,  partly  by  the  loss  of  blood,  partly  by 
Splitting  the  pfTiosteum.  As  the  terminatioo  in  suppuration  can 
scarcely  ever  1«  avoided,  we  try  to  induoe  it  by  culaplasma,  hand* 
baths,  etc.,  and  thus  hnstun  the  course. 


Thus  far  we  have  only  spoken  of  acute  inflammation  of  the  peri- 
osteum, and  medulla  of  the  long  bones,  but  have  not  considered  that 
of  tho  /tpon/jj/  hfiUM.  Nor  have  we  oonsiderctl  the  qneslinn  of  in« 
flammstion  of  the  hone-snK'itanre  proper.  I«  tliero  such  a  thing?  I 
think  thia  must  be  answered  in  the  n^fative,  for  I  consider  that  dil» 


ACUTE  PERIUSTITIS. 


331 


tAti^JVi  of  Uic  resRol»,  opll-in filtration,  and  Beroiis  imbüiition  of  the  tis- 
_2f»  in  their  viiriaus  combinations,  constitute  the  essence  of  acute  in 
^,Bxn<nitioii&  In  the  compact  bone-substance  (as  Id  the  cortical  layer 
of  A  ^oag  boac)  all  these  requircmcutä  cannot  occ^tir.  In  many  plucea 
ht.  least,  the  capillury  vessels  are  so  closely  einb<Hl<]cd  in  the  Haver- 
ÜH-n  canals  that  they  cannot  dilate  much  ;  a  certain  amount  of  serous 
«nfiltration  of  tho  bone  is  imaj^inahle ;  but  the  firni  bone-substance 
Quuiot  possess  much  onpability  of  swelling.  If  the  term  inflamma- 
tion  be  made  so  general  as  to  include  evfry  quantitative  and  (|ualitu- 
Ctve  didturbuncc  of  nutrition,  it  would  be  a  very  peculiar  new,  in 
«rhi(^  I  do  oot  participate.  Ever;  tissue  attacked  by  iullammsltoii 
chmigcs  its  physictd  and  chcmioal  naturr,  and  in  acute  inflntnniation 
of  the  soft  pans  this  takes  place  rapidly ;  the  oonncctive  tissue  e»- 
peciaUy  i«  quickly  chanj^  to  a  gelatinous,  albuminoua  substance ;  the 
tissue  of  the  cornea  and  cartilage  may  also  change  very  ([uickly.  For 
dacsuiioal  reasons  this  is  impossible  in  bone  ;  time  is  required  fur  the 
c1..^1ky  salts  uf  the  bone  tt«  dissolve,  and  the  bone-carlUtige  left  deli- 
qticsces  like  otlier  tissue.  Hence,  inflammation  of  compact  bony  tis- 
sue, severe  Uiough  it  be,  cannot  run  itn  courao  very  rapidly;  it  always 
ce«  a  long  whilf.  The  above  refers  only  torompant  bontvsnbstance; 
bones  may  readily  become  mflamed,  that  is,  there  may  be  tn- 
fl«niination  of  the  medulla  contained  in  the  spongy  bones  which  fans 
tl>e  same  peculiarities  as  that  of  the  long  bone«,  only  it  is  not  collected 
together  ns  it  is  in  them,  but  it  is  distributed  in  the  meshes  of 
the  bones ;  each  space  contains  many  capillaries,  connective  tissue, 
GAl^-oclIs^and  nerves;  acute  inflammation  of  the  spongy  bones  first  oo- 
eurs  in  tbcsc  interspaces,  and  gradually  extends  to  the  bone  proper. 
^Tiat  is  called  acttti  ostitis  of  a  s|)Ongy  bone  is  at  first  only  acute  os- 
leoniyclitis.  This  when  idiopathic  is  rarely  acute,  but  is  usually 
cltronic,  sometimes  subacut«.  On  the  other  hand,  there  is  a  tmumalic 
»etrte  nsteomyelitis  of  spongy  bones,  about  which  we  shall  here  say 
•oinething,  althotigh  wo  have  discussed  its  more  important  feature» 
when  treating  of  suppuration  of  bone.  Imagine  an  amputation 
Wound  close  below  the  knee:  the  tibia  has  been  sawed  through  its 
upper  «poagy  part ;  tmumalic  indammatioQ  occurs  iu  the  medulla  of 
H»o  bone,  in  the  me«hes  of  the  bone-substanee,  w-ith  proliferation  ol 
▼*«Bels,  cell-infiltration,  etc.  j  this  leads  to  development  of  gmnuTa- 
hoixB,  which  grow  out  from  the  medulla  and  soon  form  a  granulating 
■«Ha« ;  this  dcatrizes  in  the  usual  manner.  But  8ul>si?quently,  if 
yoti  have  a  chanoe  to  examine  such  a  stump,  you  find  that,  at  the  sawed 
Burfat«  of  the  bone,  the  meshes  are  filled  with  Ixme-sulwlance,  and 
toe  out«r  layer  of  the  spongy  bone  is  transformed  to  compart  bony 
substance;  that  ia^  the  cicatrit  in  the  bone  has  ossified.     'Hiis  is  thf 
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Donnal  termiaiitioa  not  only  of  traumatic  but  of  spontaneous  ostitis 
llie  bony  cicatrix  ossifies.  There  may  also  be  suppunition,  putroCtto- 
tion  of  till?  motliilla  of  spongy  bones,  aa  in  long  bones;  osteopbietntis 
and  its  cfinseqnences  may  also  occur.  In  the  lecture  on  auppunition 
of  bone  (p.  iiS)  and  heatings  of  open  fractures  we  treated  fully  of  tbe 
cbjingefl  whicb  occur  nfrcr  the  bone  has  lost  its  periosteum,  of  the 
development  of  granulations  on  the  surface  of  compact  bone-sub- 
stance,  and  uf  ttic  uccompanying  superficial  necrosis. 

Here  I  will  lacrcty  add  that  we  souietiincs  moot  multiple  inflam- 
mations of  the  bones  as  we  do  multiple  acute  inflammations  of  the 
soft  parts  (acute  polyarticular  rheumatism) ;  these  may  occur  sirouU 
taneously  in  the  tM-o  corresponding  bones  of  the  lower  extremities, 
or  may  follow  each  other;  e.  g.,  Osteomyelitis  of  the  tibia,  suppura- 
tire  inflammation  of  the  knee-joiat,  osteomyelitis  of  the  femur,  puru- 
lent inflamiDutioa  of  the  hip-joint ;  in  one  case  there  was  also  osteo 
myelitis  of  the  other  femur  and  purulent  coxitis  of  tho  other  ude. 
Bren  suclt  cases  may  possibly  terminate  favorably,  but  this  is  very  ^ 
rare;  they  usually  end  fatally.  ^M 

My  saying  that  1  could  not  imagiue  an  acut«  inflammation  of 
öony  liMue  has  caused  some  niisunderstflnding.  In  acute  inflam- 
mation of  bone  no  changes  are  observed  in  the  (fully  dovclopwl) 
08BCOUB  tissue,  but  only  in  the  medulla  and  periosteum  and  their 
TesBels.  I  do  not  underestimate  the  chemical  changes  (disturb- 
ances of  nutrition)  which  go  on  in  the  tissues  during  inflanimalion ; 
but  we  do  not  know  them :  wo  only  conclude  they  occur  from  the 
changes  we  sc*cin  the  tittsues.  We  sec  that  inflamed  connective  tissue 
swells,  becomes  cloudy,  la  infiltrated  by  wandering  cells,  soft4*tM^| 
and  finally  breaks  down  into  pus  ;  and  all  this  occurs  within  a  foi^" 
days.  In  bony  tissue  we  see  none  of  these  changes  ;  we  do  not  see 
that  it  swells  in  acute  intlanimation,  or  that  its  interspaces  {except 
the  Haversian  canals)  fill  with  wandering  cells  ;  and  we  know  thai 
it  does  not  suddenly  break  down  into  pus.  We  only  know  one  t 
minfttiwx  of  acute  inHammation  of  bone,  that  is,  death— necrosi« 
besides  this,  it  may  pai^K  on  into  ehronie  inflammation.  Hence 
can  only  f<ay  it  is  probable  that  in  acute  inflammation  of  bone 
changes  of  nutrition  occur,  as  in  that  of  coiintctive  tisenc ;  but 
there  is,  or  rather  from  the  nature  of  bone-tissue  there  can  be,  no 
morphological  expression  for  this  change. 

[Osteomyelitis  may  occur  spontaneously,  or  after  "cold,"  or  «ec- 
ondarily  in  the  vicinity  of  aoutely-in flamed  joints,  or  as  a  result  of 
severe  crushing  or  subcutaneous  fractures  ;  also  after  acute  infec- 
tious diHcasee,  especially  typhus,  scarlatina,  and  measles,  or  after  in- 
flammations of  any  part  of  the  body.    But  it  is  probable  that 
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^^^^f^43tiiDg  cold  Dor  injary  is  the  Bole  actual  canso,  but  tliat  it  is  due 
^3j_t.li^r  to  a  general  or  hx:al  Infection,  like  articular  rbeumatiKin  and 
eorC^^  pblcgmoas,  though  we  caunot  alwayt<  diinrover  the  source  of 
tli^  infection.  After  Hostr  and  Lücke  advanced  ibu  theory  that 
tUia  diwase  wae  of  infectious  origin,  Jiov/ter,  Jiostnl'ac/t,  Biuchy 
2j3<i  others,  »bowed  exjierinientaHy  that  afiuc  suj^purativc  osteomy- 
elitis could  not  be  induced  by  chemical  or  mechanical  injury,  but 
rcHulted  at  onett  if  putrefying  matters  were  applied  to  fresh  wounds 
of  bone.  The  ailuction  doe»  not  Bcem  to  be  induced  by  any  specilic 
poiAon,  but  may  bo  excited  by  a  variety  of  putrid  matter»  already 
ifl  tlie  body,  or  which  may  have  entered  through  the  alimentary 
eanaJ.  if  ou  injury  or  irritation  of  the  medulla  of  bone  bu«  been 
develo|>ed  in  any  way.  Karely,  several  bones  are  attacked  at  the 
oaone  time ;  we  liave  a  multiple  osteomyelitis  ;  we  do  not  know  if 
ibis  Ia  due  to  an  infection  acting  at  the  ^me  titno  on  various  poiiil«, 
or  to  passage  of  the  poison  from  the  point  primarily  affected.  On 
exxnxinuig  the  dit^eiuied  bone,  we  6nd  scattered  in  the  medulla  nu- 
merous jiunetate  aWcesseii  cuntposed  of  pus-corpuBcles  and  numer- 
ouB  noicrocoooi,  or  larger  collections  of  putrid  pus  cuutaining  ako 
qaoniilies  of  large  multigrauular  cells,  prolifci-ating  fatty  lit««ue 
■ocording  to  Jtoaetibac/i,  and  spindle  shaped  elements.  If  infection 
bas  orcurrod  in  any  way,  there  will  be  acute  puppuratifum  leading 
to  dcKHnn position  of  the  medulla  in  the  woret  cases.  The  peri- 
ositeum  becomes  diseased  at  ouce,  or  secondarily  ;  either  without 
direct  connection  with  the  primary  abitoess,  or  after  it  has  oiKned. 
Often  the  neighboring  joints  arc  affected,  either  at  the  onset  or 
later.  There  are  also  inflammations  of  the  serous  rocmbrancs,  sup- 
pnrallve  picuriti»  and  pericarditis,  abscesses  in  (he  lungs,  liver,  eto. 
Tht*  disease  proves  fatal  with  typhoid  «ymptoms  and  coma  by 
(general  «eptin  infection,  or  by  pyemia  from  alworptlon  of  pus,  or 
lastly,  after  a  protracted  course  from  secondary  inflammation  of 
internal  organc.  Although  between  the  severe  rapidly  fatal  caaeH 
And  the  milder  forma  of  ostoomyclitis  there  is  no  ci-sential  etio- 
logical difference,  those  that  are  hopeless  from  the  first  aie  fortu- 
nately rare,  and  in  some  places  never  occur.  Sometimes  in  the 
joint  implicated  there  is  development  of  gas,  even  before  the 
****ce«8  has  opened  ;  this  is  a  bad  sign.  The  pus  in  bone«  affected 
^itb  fK<4eotnvelitis  often  contains  fat-globules  from  the  rae<lulla 
*D<i  qusnlities  of  micrococci,  which  are  also  found  in  purulent 
'«Torobi  of  osseous  veins,  metastatic  depoeits  in  the  kidneys,  etc. 

While  a<'Ule  osteomyelitis  comes  from  infection  uf  the  blood- 
"'"GMela  of  the  bone  by  septic  matters,  there  is  another  form  of 
^^titis  ind  osteomyelitis,  probably  also  due  to  entrance  of  a  foreign 
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bodr  into  the  vi-ssuly,  but  whoso  action  is  cbiefl}'  niecbaiiicftl.     Tbu 
peculiar  and  etiulogically  very  interesting  fonn,  doscribed  by  JSn^- 
U»r,h  and  Gttssetib'.tuer,  is  ostitis    of  tnrnew   of   motht-r-of-pcarl ; 
thi*}K>   wurkmcii   are    mostly   young,   and    live   in   an    atioospberv 
imprcgnat<?d  with   very  fine  powder  of  mother-of-pearl  ;  they  are 
freqiK'ntly   attackeil    by   painful,   mnltiple    intlamniationa   of   lb« 
diaphyHCA  of  the  long  bones,  with   marked  Hwelling  of  tb«  peri- 
ofttenrn,  whiob   bare  a  Hubacute  coufm.-.  and  aci-ording  to  present 
experience  never  lead  to  suppuration.     'l*he  re«uU  of  this  osteoptfi* 
ostitis  ia  complete  recovery  ;  at  most  (here  is  left  some  thickening 
of  the  periosteum,  but  rcta))scs  oocur  if  patients  resume  their  oocu- 
patiim.      Krora   chemical   and    microscopical   examination    of   the 
mother-of-pearl  duHt,  and  clinical  obaervatioos,  G uMenbauer  offen 
the  following  hypothesis  m  to  the  geueHÜi  of  tliia  diaeaie  :  Bandai 
inorganic,  muther-of -pearl  dtist  has  organic  constitncnts,  whicb,  b*. 
ing  inhaled  into  the  lung«,  pass  into  the  circulation  ;  the  molecules 
of  the  organic  conHtituentJi  are  of  Biich  a  size  that  tbey  stick  in  the 
Rmall  arlericH  of  the   dlaphyüC!*,  and    there    form  emboli   and  in- 
duce iiitlanimation  of  the  bone  and  secondarily  of  the  periueteom. 
In  the  dia])hyitcs  of  the  long  bones  there  arc  minute  artcrio»  m 
plying  a  circumscribed  territory  (terminal  art«rvc9  of    <  WmAeJw 
This  explanation  might  account  for  the  sadden  painful  occnrrvn 
of  the  di-'^ea-te,  and  the  snbxeqncnt  local  swelling,   as  well  as  il 
being  confined   to  the   diaphysi-t,  which    is  the   only  seat   of 
peculinr  arrangement  of  the  vessels. 

A  belief  in  the  infections  nature  of  osteomyelitis  will  grcatl, 
influence  the  treatment.     If  there  be  fever,  with  morning 
etons,  give  tlfteon   to  twenty  grains  of  quinine  or  ninety  to  oi^  ^ 
htmdred  and  eighty  grains  of  salicylate  of  soda  daily  during  thk  ^ 
n^mixsion.    If  certain  of  the  diagnosis,  the  absoess  ihonid  be  openg-^^-J 
early,  with  antiseptic    precautions.     An    incision  should  be    mac^«y 
down  to  the  bone  at  the  tender  «pot,  and,  if  no  pu«  1>o  found  uod^«>s- 
tho  perioMeUD),  an  opening  should  be  made  in    the  bone   vith      «^ 
trephine  or  chisel  ;  the  pus  should  be  washed  out.  the  wonn'd  dis- 
infected, and  an  antiseptic  dressing  applied.     If,  inxtcad  of  bci»»^- 
circumscribed,  the  pns  be  infiltrated  Ihrongb  the  bone,  opening  tli^ 
mednllary  cavity  will  proKibly  do  little  good, 

'XTie  treatment  of  ordinary  subacute  periostitis  is  more  nmplc 
and  eftsy  ;  we   may  quietly   await   suppuration    and    incim   when 
fluctuation  is  evident  ;  till  then  use  moict-warmlh,  rest,  elcTatkoo, 
and  moderate  compression  of  the  limb.     When  pus  appears  at  aay 
point,  open  with  antiseptic  prccontions,  di-ain,  and  apply  Liatfr's 
dressing  till  tho  cavity  tills  np.     Fixation  of  a  limb  affected  wiib 


INFLAMMATION*  OP  THE  JOIXTS. 


836 


^.^t,e  oatcomyclilis  is  the  more  important  the  more  aeato  and 
n»i"^"^  the  process,  and  it  ia  particularly  necessary  when  there  is 
j^^j_jfcchmont  of  an  epiphysis.  In  such  cjises  pi:ister  drt'ssinjjs  were 
f^^p^xjerly  applied,  but  fur  L'tsttr'a  dressing  }<plinlH  and  Mt:in:lied 
tr^xxuo  (organtin)  are  betttir,  or  fit»  pcrmaucul  oxteDsioa  aud  gutta- 
percha jipiintH. 

iTnder  suitable  treatment,  after  evacuation  of  the  pus^  fever  is 
^rretit^^T  sweHing  dibappear»  from  the  linih,  and  ihe  diisease  {>adses 
bito  3  chronic  statje.  During  this  time  moderate  discharge  of  pus 
continaes,  and  gradually  the  necrosed  portion  of  bone  becomes 
detached  from  the  healthy  part.  This  cunstitutes  the  process  of 
repair  and  restitution :  on  the  one  hand,  ibu  aequcttlruni  \a  elimi- 
nate^i  ;  on  the  other  hand,  the  low  of  substance  in  the  bone  is  re- 
pbbCed.  Suppurative  inflanimati'tn  of  joints  requires  special  treat- 
ment, of  which  wu  will  treat  in  tbc  next  chapter.] 


Wo  now  come  to  acute  inßwnmation  of  the  Joints.     As  we 
have   previously  spuken  uf  traumatic  articular  iiißauimations,  you 
alrcaily  know  some  of  the  peculiarities  of  diseased  joints.     Yuu 
aino  know  that  serous  membrane«  have  a  great  (^^idency  to  excrete 
fluitl  exudation  when  irritated,  but  that  this  exudation   may  al-to 
contain  pun,  if  the  iuflaiumatory  irritation  be  very  intense.    As 
there  is  a  pleurisy  with  effusion  of  »ero- fibrinous  fluid  (the  ordinary 
^^^H^n),  and  a  variety  with  purulent  eflFiision  (so-called  empyema), 
mb  in  joint?«  we  tipoak  of  serous  synovitis,  or  hydrops,  and  of  puru- 
lent synovitis,  or  «mpyenia ;  both  forms  of  the  disease  may  be 
either  acute  or  chronic,  and  they  induce  varion«  diseaxc«  of  the 
cartilage,  bone,  articular  cap^iule,  periosteum,  and  surrounding  miis- 
olea.     Yuu  will  see  that  it  is  always  more  complicated  with  these 
«iMeases  the  more  complicated  the  affected  part  is.     Of  late,  great 
ituportanee  ha«  been  attached  (especially  by  French  surgeonn)  to 
speaking,  first,  of  diseases  of  the  synovial  membrane,  then  of  those 
of  the  cartilage,  articular  capsule,  and  bone,  corresponding  to  the 
anatomic;il  conditiana.     Correct  as  this  division  would  be,  if  it 
were  only  a  question  of  representing  the  pathological  anatomioal 
changes,  it  is  uf  little  nse  in  practice.     The  surgeon  alwavs  views 
inflammatiLiu  of  the  joint  as  a  whole,  and,  although  he  shoidd  know 
which  part  of  the  joint  suffers  most,  this  is  only  a  part  of  what  he 
should  know;  course,  symptoms,  and  coDstitutional  slate,  equally 
demand   his  attention,  and   determine  the  treatment.     Hence  the 
entire  clinical  appearance  will  detenmne  the  divisions  of  this,  as  of 
toanT  other  diseases. 
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At  present  we  are  spcakiag  only  of  apparently  Bpontaaeons  acute 
itiflamniatlonB  of  the  joluts.  Id  many  oases  tbey  arc  evidently  due  to 
catdiing  cold,  ia  other  cases  their  causes  are  obscure.  Some  of  the  more 
subttoute  cases  are  of  motostJitio  naturo  and  appear  as  pyiemin.  But 
at  present  we  sliaU  itpoak  only  of  the  idiopathif  iiiÜaramations,  which, 
ill  wnitrndislinctioii  to  the  Irautnatie,  nrc  termed  r/icumatic^  as  tbey  are 
uflen  due  to  cold.  Patients  requiring  your  aid  for  such  acute  inflani- 
miitiiins  of  the  joints,  will  present  somewhat  different  symptoms.  If, 
for  illustration,  we  again  take  the  Icnee-joint,  you  will  have  about  the 
followiilg  picture:  A  strong,  otherwi»;  healthy  man  has  taken  to  bed*; 
liecaus«;  for  a  day  or  two  his  knee  has  been  swollen,  hot,  and  painful; 
3'QU  find  this  on  examining  the  kuec,  you  also  find  distinct  Oui-tuatiun 
in  the  joint,  and  tliat  tlic  patella  is  somewhat  liTtcd  up,  aiv.!  alvra^-a 
rises  again  if  pressed  down ;  the  skin  over  the  joint  is  not  red  ;  the 
patient  lies  with  his  leg  strettrhed  out  in  l(e<3,  has  no  fever,  and,  if  yoo 
ask  him,  can  bend  and  extend  the  knee,  thougli  with  some  flifficulty. 
You  here  hare  an  acute  serous  synovitis,  or  hydrops  ffenu  acutus.  The 
auiitomieal  condition  of  tbo  knue  is  as  follows  :  tlieBynovi»]mt.*mbnina' 
is  slightly  swollen  and  niodenittly  vaseulur;  lljc  »rticulur  cavity  full 
of  serum,  which  has  mingled  with  the  synovia ;  there  are  a  few  Qotvuli 
of  Gbrino  in  the  fluid,  the  rest  of  the  joint  is  healthy.  Aoatoraically 
the  stntj)  is  just  like  a  subacute  bursitis  ti^ndinum  or  a  mo4?erate 
pleurisy.  This  disejise  ia  generally  cured  without  diificulty  ;  quiet,  re- 
peatedly painting  with  tincture  of  iodine,  or  a  few  blisters,  or  com- 
pressiuu  with  wet  bandages,  suffice  to  retnm-e  the  aCcctiuu  in  a  few 
days,  or  at  Icjist  to  titke  off  its  acuteness;  all  the  symptoms  of  tba' 
acute  iullaiiiiiiatiuri  tnay  subside,  tlie  patient  may  go  iibuut  with 
»cafcely  any  dilliculty,  but  there  rcmaina  too  muck  fluid  in  the  jointv, 
a  iiydrops  chronicus  of  the  joint  is  loftk 

You  may  be  called  to  another  patient  with  inflammatir.u  of  tbe' 
knee-joint.  A  few  days  previoiisly  the  young  man  has  e.iught  cold  ; 
soon  after  this  his  knee  has  begun  to  pain,  «high  fever  has  come  cm, 
perhaps  a  hesn-y  chill ;  the  joint  has  constantly  grown  more  painfuL 
TIio  patient  lies  in  bed,  with  the  knee  flexed  so  that  the  thigb  is 
strongly  rotated  outwanl  «nd  abducted  ;  he  resists  every  ntlcnipt  le 
move  the  leg,  as  it  causes  him  terrible  pain.  The  knee-joint  is  greatly 
swollen  and  feels  hot,  but  there  is  no  fluctuation,  the  skin  is  oedematous 
ind  red  about  the  knee,  tlie  whole  leg  alsoiscederoatous  ;  on  account 
of  the  pain  it  is  iiujxiBsible  to  extend  the  knee  or  to  flex  it  more. 
What  a  ooni  rust  to  the  former  case  !  If  you  have  a  chanoo  to  examine 
the  joint  in  this  stage,  you  find  great  swelling  of  the  syno\'ial  men^ 
brane;  it  is  very  hmI,  putTy,  and  microscopically  appeare  inHltruted 
with  plasiio  matter  and  scrum.     In  the  joint  there  is  usually  a  littU 
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f^f^^^*cu1ent  piM  mixed  with  the  aynmriii,  there  may  also  be  pure  pus, 
Vlt^  fliirfiioe  of  the  cartilage  looks  cloudy,  and  micrcKKX)  pi  cully  perhaps 
lAiovrs  little  chBng:c  Ix-yoiul  turbidity  of  the  hyaline  substuneti;  posai- 
(y] y  the  cartUi^rc  cavities  arc  somewliat  enlarged  and  frjlcd  uitb  an  uu* 
usual  number  of  cells.     Ttie  tissue  of  the  articular  capsule  ifi  uHlcmatous. 
Here  you  have  a  puntif/U  very  acute  gi/noviiia,  in  which  t!io  enrtilage 
l2uv«tcn»  to  participate;  should  the  disease  continue,  and  the  pug  in 
joint  increase,  yon  may  correctly  call  it  tmpyema  of  t/iejoinL 
Xbe  diflerence  between  the  firat  and  second  forms  of  acute  syno- 
vitis   is  essentially  that,  in  the  scoouJ,  tlic  tissue  of  the  synovial 
membrane  is  deeply  affected,  while  in  the  first  tlie  increased  setretion 
is  the  chief  feature.     IJetu-een  these  two  forms  are  subacute  cases,  iu 
«rbich  the  secretion  bcooroca  purulent  and  collects  in  grciil  quantity, 
trithout  there  bein^  any  great  d(?struction  of  the  s\'no\i]d  membrane. 
Jg.     Volkmann  calls  this  *' catarrhal  iunuuiuiatiou"  of  the  joint;  it  is 
somewhat  more  paiuful  than  ordinary  acut«  hydroj>s,  from  wliich  the 
catarrhal  purulent  fL>rm  may  proceed,  thuu;^'!)  thig  Ig  rarely  the  case. 
I  liAve  already  said  what  was  necessary  about  the  course  and  treat- 
ment of  acute  hydrops.     TIte  course  and  results  of  the  more  pareo- 
cla^matous   synovitia,  which  is  predisposed  to  suppuration,  dejiend 
f^reatJy  on  when  the  treatment  is  begun  and  what  it  is.     Usually  a 
fowr  leeches  are  appUed  aiKi  then  the  joint  is  poulticed,  from  an  idea 
of  the  old  school,  that  rheumatic  articular  inflamTnations  should  be 
treated  with  warm  applications.     I  cxinsidcr  leeches  almo»!  useless  in 
tl&eae  mffections ;  perliaps  there  may  be  a  question  about  kci-'piEig  the 
limb  warm,  for  (his  is  often  pleasant  to  the  patient;  it  alleviates  the 
paia  ia  inflamuiatiuns  of  the  serous  membranes,  often  more  so  than  cold 
(Iocs  ;  at  least  the  latter  must  act  for  some  time  before  baring  a  favor» 
able  effect,     I  explain  this  as  follows :  The  w:u-m  appHcatJons  induce 
fluxion  to  the  vessi'la  of  the  skin,  and  thus  empty  those  of  the  synt^ 
rial  Tnembrane ;  but  this  effect  is  not  long  continued ;    fluxion  to  the 
iaflanifd  deeper  parts  returns  again,  and  is  stronger  than  to  the  arti5- 
csalljr- wanned  skin.     On  applicutiou  of  a  large  bladder  of  ice  to  the 
joint,  Ibe  vessels  of  the  skin  contract,  and  pi>rbnpa  drive  the  blood  to 
Uw  Teaaelft  of  the  inflamed  part  more  strongly  than  before,  till  gradu- 
^jr  the  oold  has  its  effect  on  these  also,  and  if  the  cold  continues  the 
ctlect  becomes  permanent.     It  seems  more  rational  always  to  use  cold 
io  these  cases;  in  very  acute  inflaramationa  of  the  joint  the  employ- 
(Dent  of  ice-bladders  bus  also  proved  x&f  practicuL     Besides  using 
oold,  you  may  also  induce  active  derivation  to  tlic  skin  by  strong  tino- 
ture  of  ioilinc,  or  by  a  large  blister.     Tint  besides  these  remedies  it  is 
nKMt  important  to  bring  the  joint  into  a  proper  position  and  keep  it 
there,  fur,  if  we  do  not  obtain  a  perfect  cure,  and  the  joint  remain« 
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stiff,  ihe  flexed  position  of  the  knee,  which  is  so  frequcDt.  is  a  very  '< 
unfortunate  adilition  (o  the  sliffucsa,  as  it  renders  the  limb  nearly  i 
it  not  entirely  nHelemt. 

The  inulpoHitiou  &lian1d  be  relieved  ;  this  shoald  he  done  fovj 
each  joint  in  8itcb  a  way  that  in  csde  of  complete  Rtiffnes«  its  post- 
tion  shall  be  mont  favorable.     1'he  liip  and  knee-joint  »hould  be] 
extended^  the  foot  and  elbow  at  right  angles;  the  wrist  and  Bbonl- 
der  do  not  get  out  of  position  ;  the  former  UBn.^lly  remuntt  extended, 
the  latter  usually  takes  such  a  position  that  tlie  arm  lies  against  the 
thorax.     There  is  very  great  diffcrenrc  in  the  frequency  of  acute 
disease  in  the  different  joints  ;  the  knee  ia  most  frequently  affected, 
then  the  elbow  and  wrint ;  acute  innaniniation  of  the  hip,  shoulder, 
and  ankle,  i>i  rare.     Acute  articular  inäammations  arc  more  frequent  j 
in  young  person»  than  in  old,  but  hardly  ex"or  occur  in  childron,J 
But,  to  return  again  to  the  improvement  of  the  position  of  the 
joint:  you  will  tall  me  this  is  impossible.     Chloroform  \a  here  use- 
ful ;  this  remedy  has  become  most  importAm  in  the  treatment  of 
inÖammations  of  the  joint«.     Yon  narcotise  the  patient  def'ply,  and 
can  then  move  the  limb  without  trouble  ;  the  muRclee,  which  pre-j 
viously  contracted  on  the  least  touch,  now  vicld  without  diflicnlty. 
If  we  continue  willi  our  former  liypothetical  CHtse,  you  extend  lb« 
knee,  envelop  it   in  a  lUivk   layer  nf  wadding,  a»d  apply  a  plaster-i 
splint  from  the  foot  to  the  middle  of  the  thigh,     AVheii  the  palieat 
awakes,  be  will  at  first  complain  of  severe  paio  ;  give  him  a  quarter  j 
of  a  grain  of  morphia  and  apply  one  or  two  bladders  of  ire  over  the  j 
plaster-splint  to  the  knte ;  the  cold  acts  slowly,  but  tinally  prove«! 
effcrtive,  and  in  twenty-four  hours  the  patient  feels  tolerably  com-] 
fortable.    The  slight  compression  made  by  the  well-padded  plaster- 
splint  also  ha«  a  favorable  antiphlogistic  action  ;  if  there  be  fever, 
you  may  give  cooling  medicines  and  saline  purgalivea  ;  but  the 
patient  npeda  no  further  treatment.     Before  applying  the  dressing, 
you  nmv  have  the  limb  rubbed  with  mercurial  ointment  or  paintcil 
with  tincture  of  iotJine.     It  is  bc«t   to  apply  the  dressing  even  ia 
the  most  acute  stage ;  of  course  it  must  be  done  very  carefully, 
avoiding  any  strangahiting  pressure.     Recently  it  ho«  been  shown 
that,  even  in  vor)'  acute  inflammations  of  the  joints,  surprising  re- 
sults may  bo  obtained  by  extension  with  weights.     It  i-t  very  inter- 
eating  to  observe  how  a  continued  moderate  traction  lessens  the 
pain  in  the  joint  and  relaxes  the  muscles.     But  much  dppi.*nda  on 
Ibo  application  of  the  dreasings,  and  I  eannot  too  strongly  nrge  on 
you  to  attend   carefully   to  These   apparently  simple   mech.inical 
things,  whose  importance  you  will  not  correclly  estimate  till  thrown 
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on  your  own  reeources  in  practice,  and  obliged  to  attend  to  the 
niintiCfst  details  yourself. 

[The  treatment  in  acute  non-tranmatic  suppuration  of  joints  has 
changed  greatly  within  a  few  years.  If,  after  fixation  of  the  joint, 
the  inllanimation  tlireatens  proi^ress,  we  may  open  tbe  joint  freely 
uiili  aniihi'i.tic  prei.-autiuns,  as  was  described  when  treating  of 
traumatic  casee.  Pus  is  evacuated  and  all  recesses  of  the  synovial 
sao  are  to  be  washed  out  with  a  two-percent,  sohitiuu  of  t-arbolio 
acid;  tbe  joint  should  bt-  drained,  disinfected  with  a  fivc-pcr-<'ent. 
solution  of  chloride  of  zinc,  and  a  Litter''»  dressing  apjilied  ;  then 
the  limb  kept  in  projKT  splints.  Instejul  of  Lisfrr^s  dressing,  pcr- 
maueut  irrigation  with  Jiurotr's  solution  may  be  indicated  ;  in 
pMieuts  with  high  fever  this  has  the  advantage  of  being  an  excel- 
lent means  fur  reducing  temperature.  By  this  treatment  we  may 
Ruceced  iu  curing  the  case  with  a  movable  joint  if  the  articular 
cartjlagcu  have  nut  been  destroyod  ;  and  at  any  rate  we  may  pre- 
vent periarlieular  abscesws  and  nbsoqition  of  pus.  If  extensive 
Buppuration  of  the  soft  parts  has  begun,  permanent  irrigation  is 
particularly  indicated,  but  will  often  prove  ineffectual,  and  amputa- 
tion will  be  necessary.] 

If  culled  to  the  case  early,  you  [nay  Boinctiines  not  only  arrest  tba 
aoutc  slu^ro  of  the  disease,  but  may  preserve  to  your  patient  a  mov- 
able joint.  But,  even  if  called  lute,  the  above  treatment  should  be 
piirsiieil.  If  tho  pain  is  relieved  «iid  tlio  fever  ocusc-s,  you  may  re- 
move tbe  dressing  in  a  few  weeks,  for  the  disease  lasts  several  'weeks 
under  any  circumstances  ;  perhaps  three  to  five  months  may  elapse 
before  the  iiillummatioa  entirt'ly  disappears;  gradually  the  normal 
condition  and  the  former  mobility  return,  then  the  patk^nt  Khould  be 
eKniealiy  wanted  against  taking  cold  (k*  excessive  motion,  for  a  second 
attack  might  not  turn  out  so  well. 

Supposing  the  acute  process  does  not  subside  imder  tbe  treatment 
instituted,  but  continues  to  progress,  it  nmy  pass  into  a  chroido  form, 
or  remain  acute  ;  we  shall  hercufter  treat  of  the  former  case;.  Let  us 
at  present  suppose  that  the  pain,  instend  of  subsidiug,  becomes  more 
severe,  and  you  are  ol)Iiged  to  split  the  di-essing  along  the  front;  you 
find  the  knee  more  swollen,  distinctly  fluctuating,  and  the  patella 
Türy  movable,  while  the  patient  has  high  fever.  If  the  disease  con- 
tinues, the  Quctuation  may  extend  fariher  and  farther,  upward  to  the 
thigli,  for  instance,  and  the  subcut»neuus  cellular  tissue  of  the  (high 
and  leg  may  participate  in  the  suppunilion.  Formerly  this  extension 
was  attributed  to  suttcutaneous  bursting,  or  partial  suppuration  of  the 
•ynorial  sacs  around  tlie  joint,  eitpi'HuHy  of  the  large  one  ucder  the 
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tendua  of  the  quadriceps  femorls»  »nd  of  the  bursa  poplitea ;  i 
vent  this  misfortuiio  it  was  (y)nÄiclenMl  adinfublc  to  tip  the  joint  with 
ti  trocar,  in  tJie  abov«  stage  (i(  the  diseiis«',  to  let  out  most  of  the  puB, 
und  t]icn oarefuU)'  close  the  openinpr.  From  my  own  eiperien«  Ishould 
oonsiiier  this  operation  a»  rarely  indicati.?d,  for  I  have  conWooed  my- 
self, bv  careful  examinations  of  patients,  and  occasionally  of  the 
cadaver,  that  these  periarticular  abscesses  in  the  cellular  tissue,  oo 
ourring  in  acnite  synovitis,  and  also  in  ostitis  nf  the  articular  extrenu-j 
ties,  fonn  aeparalely,  and  break  into  the  joint  late,  if  they  do  so  at  { 
alL  With  the  development  of  these  absceases  the  general  condition  ■ 
of  the  patient  is  usually  impaired;  he  has  hii;h  fever,  with  intercur- 
rent chills,  bis  checks  fall  in,  be  cmaciutes,  loee3  bis  appetite,  and 
becomes  sleepless.  Quinine  and  opium  finally  lose  their  effect,  and, 
unless  you  amputate  the  tliijfb  early  ennu;rb,  the  patient  dies  from  th« 
exhausting  suppuration  and  continued  fever;  perhaps,  also,  ho  may^ 
have  metastatic  absceasee.  If,  by  the  applications  of  ice,  by  one 
mote  incisions  for  evacuating  the  pus,  by  rpiinino  and  opium,  you  BU* 
ceed  in  breaking  the  acute  stage  of  the  disease,  and  making  it  clironiti^ 
you  will  not  obtain  a  movable  joiut,  but  even  if  it  is  flexed  at  a  right 
angle,  the  leg  will  be  useful;  this  is  the  best  result  tHat  wo  can  gain 
»fter  days  and  weeks  of  anxiety  and  care,  if  tbe  iuilanimatioa  reaches 
tlie  above  grade.  'I'hc  anatomical  changes  in  a  knee-joint  tn  this 
stage  of  inHammation  arc  as  follows;  The  joint  is  tilled  with  thick 
yellow  pus,  mixed  with  Abrinoiu  Qocculi ;  the  s^-novial  membrane  is 
covered  with  dense  purulent  Bbrous  rinds,  under  which  it  is  very  red 
Hud  pu0y,  jiartly  ulcerated  ;  tlie  cartilage  is  partly  broken  down  into 
pulp,  partly  necrosed  and  peels  off;  the  bone  under  tt  is  very  red  or' 
in51trated  (osteomyelitis ;  usually  in  these  cases  a  secondary,  rarely  a 
primary  disease). 

The  prognosis  of  tins  di»easc  is  not  very  bad  in  young,  rigorous 
persons,  when  the  proper  treatment  is  resorted  to  early ;  it  is  verr 
bad,  almost  absolutely  fatal,  in  old,  decrepit  persons. 


In  Ihc  aliove  I  have  pictured  to  you  typical  cases  of  the  two  fonns 
of  synovitis,  the  semua  and  parenchymatous  (purulent),  and  am  satis» 
fied  that  in  practice  you  will  readily  recognize  these  pictjires  again; 
and  3'ou  will  have  no  dißiculty  in  applying  what  has  been  said  of  the 
knee  to  other  joints.  Now  I  must  add  that  there  is  still  anoüier 
acute  or  subacute  form  of  articular  intlammation,  which  offers  some 
peculiuritica.  I  refer  to  acute  articular  rheumatism.  This  reiy  p*> 
uuliar  disease,  which  will  be  treated  of  more  fully  in  the  lectures  on 
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-,  t^mal  metlicine,  is  characlorizcd  by  iU  attacking  srrvcral  joints  at 
j^^^f^,  and  i«  t^'nclf-noy  to  cause  inflammations  of  other  Bcroue  mem- 
|-^x>^ncB,  such  as  the  periRanlium  and  endocanlium,  the  pleura,  and 
r^wolv  the  perKonnnim  and  araphnoiil.     This  aimiilLaneoiis  disease  of 
ti^c^-sc  mcinbraiics  and  of  the  joints  marks  the  affection  as  one  impli- 
es, t-iriff  the  whole  body  from  the  start ;  indeed,  from  the  importance 
of   the  organ  affected,  the  pericarditis  and  endoeanUlis  »re  often  so 
prominent,  and  so  much   influence  the  Ireutmeni,  that  the  eurg'ica] 
cgneatüiient  of  the  joints  is  a  verj-  secondary  matter;  this  is  the  more 
apt  to  be  the  case,  as  tliis  disease,  althou^di  very  painful,  nirely  proves 
H*"gCTOU*  to  the  limb  or  to  life.     The  chief  symptoms  of  the  loc«! 
Bffe<^on,  beyond  which  the  disease  rarely  proceeds,  are,  groat  pain  in 
Oic    joint  on  every  motion  or  touch,  cedcma  of  the  surrounding  soft 
pnrls,  and  rurely  redness  of  the  skin.     From  the  few  autopsies  that 
ha.v<s  been  made,  it  Bpp<'ars  that  the  sjTiovia  increases  sonicwliat,  is 
Boiiioiimes  mixed  with  flocculi  of  pu5,  and  the  synovial  membrane  ia 
s%vo!len  and  red;  the  cartilaij^e  is  seldom  implicated;  the  colleotion 
of  fluid  is  nut  often  so  g^at  as  to  cnusc  fluctuation.     Aeuto  rlieuma- 
tistn    is  very  fre<pientf  bnt  it  is  rarely  fatal,  so  thnt  the  pathological 
aniitoinical  appcantnres  are  liltJc  known.     From  all  the  symptoms  of 
tills     disease^  it  is  evidently  a  8pecitic,  limited  disease,  of  a  peculiar 
diaraeter,  but  with  a  course  so  atypical,  and  causes  so  obscure,  that 
iU  Actual  chiinictor  has  not  yet  been  determined.    I  have  my  doubts 
wlK^ther,  besides  tJiis  pott/urtiadar^  wo  can  speak  of  a  monaftieidar 
tevt^  r/ieumatüm,  for  it  is  just  the  multiplicity  of  the  points  of 
iaila.ciiniation,  and  their  slight  tendency  to  suppurate,  that  charao- 
>«riz<!  the  disease  ;  at  all  events,  I  should  not  consider  an  inOamniation 
liiait'Cd  to  one  joint  as  a  symptom  of  acute  rheumatism,  unless  pleu- 
wr,    pericarditis,  or  some  otlier  compUcotion  peculiar  to  rheumatism, 
»ko   occurred  ;  should  none  of  Uiese  come  on,  the  disease  is  purely  lowd, 
■  simple  inflammation  of  the  joint,  which  is  probably  called  rheumatic 
Bia  j-»]y  because  it  is  supposed  to  be  due  to  «itching-  cold.     In   acute 
rticvawnatism,  the  resolution  of  the  articular  inflammation  and  the  res- 
tw^tJon  of  the  joint  to  its  functions  are  so  common  that  we  rarely  set 
■ny      other  termination,     'lliat  the  disease  la   tedious,  and  generally 
hsk-m  six  or  eight  weeks,  is  not  so  much  duo  to  the  duration  of  the 
•ffe<3tion  ill  a  sinjrle  joint  as  to  its  attackinjf  first  one  joint,  then  an- 
otUer,  and  exaoerbntions  readily  occurring  in  joints  that  had  recov- 
CT^d  ;  thus  the  disease  proves  tedious,  both  for  phj-»ician  and  patient, 
»fl   the  greatest  watchfulness  and  care  are  necessary  to  avoid  all 
HUrt)es  of  injury  that  may  again  arouse  the  disease.     It  ia  exceedingly 
t^pQ  for  one  of  tlie  affected  joints  to  go  on  to  intense  suppuration  or 
empyema;  m^re  frequeatly,  In  spite  of  the  subsidence  of  Uie  disease, 
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fc  joint  remains  stiff*  and  painful,  anj  passes  into  a  state  of  chronio 
infläuiinatioD.  Vou  sec  llmt  the  prognosis  of  tliis  disease,  as  far  as  it 
concerns  tlie  joint,  may  be  called  very  favorable;  without  any  intcr- 
ferenco  from  the  pliysician,  the  joint-inflammationa  geuorally  run  a 
favorable  courae.  Hence  all  that  wo  do  for  the  local  disease  is  to  en- 
velop t!ie  joint  in  wndding,  tow,  ontfucn,  or  wool,  to  protect  it  from 
rhanges  of  tempeniture.  Mt)d  cutancoua  irritants  and  painting'  with 
tincture  of  iodine  may  alfto  be  useful.  For  alleviating  the  pain  in  the , 
joints  and  hastening  the  course  of  the  disease,  Stromeyer  and  otherB 
recommend  the  employment  of  bladders  of  ice,  and  generally  keeping 
the  joint  ooul,  ratltcr  tliaii  wann.  But  I  think  this  treatment  will  find 
few  disciples,  for  it  is  quite  troublesome,  and  expericnco  shows  that 
the  articular  iDflammations  get  oq  well  without  such  applicAtiooa. 
tnternally,  we  mrty  give  diuretics,  diaphoretics,  or  cooling  salts;  in 
heart-afTtK^tionH,  IocaI  antiphlogtxttcs,  digitalis,  etc,  are  indicated,  as 
will  >»  taujrht  you  more  partiotilarly  in  special  pathologies,  and  in  the 
medicft!  flitiicÄ. 

Kext  to  acute  rheumatism  comes  acute  arthritic  inflamnuitioa  of 
the  joints.  The  attack  of  (Kxlugra  or  cliirugrn  is  also  specific  vid 
belongs  to  true  gout ;  here,  also,  the  artlt-ular  iuQumtualion  b  an  acute 
sorous  synovitis,  but  with  very  little  secretion  of  fluid  in  the  joint. 
But  one  thing  peculiar  to  acute  arthritio  inflammation  is  the  never- 
fiiiling  coincident  inflammation  of  the  surrounding  ports:  the  peri- 
osteum, sheatlis  of  the  tendons,  but  eüpccially  of  tliB  skin ;  this 
always  redden«,  Incomes  gllsteuiug  and  tense,  as  in  erysipelas,  and  is 
very  painful;  it  even  de.si]uaiiiat4;s  occastoually  after  ibo  attadc 
Acute  arthritic  articular  iuflamiiialion  is  far  more  painful  than  rhei>- 
matic.  We  shall  hereafter  speak  of  the  treatment  of  arthritis  and  the 
arthritic  diiithe^ 


Tliere  is  still  another  variety  of  acute  artirulnr  inflammation,  the 
met<ut<jUic,  alKnit  which  we  shall  have  something  more  to  say  when 
treating  of  pyiemia.  Acute  or  subacute  metastatic  inthunnmtion  of 
the  joint  is  usually  at  flrst  serous,  but  soon  purely  suppurative  syno- 
vitis.    Several  fonns  may  be  diätliigui^lte«] : 

I.  Gonorr/ueal  it^flammation  of  the  jifinls.  This  occurs  tn  men 
suffering  from  gonorrhoea ;  occasionally,  also,  it  occurs  after  the  intro- 
duction of  bougies  into  the  urethra  ;  it  attacks  the  knee-joint  almost 
exclusively.  Some  authors  assert  tluit  it  Is  especially  apt  to  develop 
when  the  gonorrhroa  is  arrested  suddenly.  This  is  not  my  own  ex- 
perience. In  proportion  to  the  frequency  of  gonorrhcea,  it  is  very 
rare  but  I  have  seen  it  quite  frequently  when  a  patient  with  active 
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goBOrrtHBa  lias  cauglit  cold.  The  incoiriprehenRihlo  connection  be- 
tMrem  purulent  catarrh  of  the  urethra  and  inflammation  a  of  the  kne^ 
joint  tnight  be  denied,  and  the  siinultaneoua  oocurrence  of  the  two 
diseafieH  be  considered  as  accidental ;  but  the  experience  of  too  man^ 
RurgeooB,  and  aUo  cases  where  inflammatiuns  of  the  knee-joint  occur 
«ft«r  other  irritations  of  the  urethra  (as  hy  boufries),  speak  in  its 
(avor,  Oouorrho&al  fi^marthritis  usually  attiicks  both  eideB,  and  is  a 
subaeate  serous  synovitis,  which  f^cnernlly  soon  disappears  under 
proper  rest,  avoiilance  of  new  irritation  of  the  urethra,  blisters,  tinc- 
ture of  iodine,  and  sli^rht  compression  of  the  joint;  and,  afler  reab< 
sorption  of  the  fluid,  it  ends  in  perfect  cure.  But  irritability  of  the 
joint  is  apt  to  remain,  and  not  unfrequently  the  same  person  getting 
another  gmiorrha>a  is  n;;Hin  attacked  with  iunamniation  of  the  joints. 
In  acme  cases  chronic  articular  rhciiiimtism  is  said  to  follow  gonor- 
rhceel  gonarthritis. 

2.  Ptftwmii'.  inßammaitnn  also  occurs  very  frequently  in  one  knee, 
as  well  as  in  the  ankle,  shoulder,  elbow,  and  wrist;  rarely  in  the  hip. 
It  is  a  pure  purulent  synovitis,  subsequently  accompanied  by  suppu- 
ration of  the  poriarticnlar  cellular  tissue,  but  usually  with  subacute 
course,  and  hence  we  do  not  ainraya  find  it  fully  developed  at  the  time 
of  autopsv.  Pyiemic  patients  do  not  always  die  with  sujipuratton  of 
the  joint,  and  I  have  witnessed  rcabsorpllon  in  cases  where  the  patient 
lived  throujrh  the  purulent  infection.  The  treatment  does  not  differ 
frotn  that  hbore  given  ;  if  the  collection  of  pus  is  excessive,  puncture 
will  relieve  the  pain.  Suppurations  of  the  joint  due  to  injuries,  and 
Ucerations  of  the  urethra  by  car«?Icss  catheterization,  and  usually 
aecomranied  br  chills,  are  of  course  pyicmic,  not  gonorrlKeaL  In 
Berlin  1  treated  a  young  man  who  had  a  rupture  of  the  urethra  caused 
by  bougies,  and  consequently  an  abso^As  of  the  left  alioulder,  with 
suppuration  of  the  acromial  joint  of  the  clavicle,  which  induced  sub- 
luxation of  that  bone.  The  patient  recovered  perfectly ;  and,  as 
tlie  abscess  was  not  large,  it  was  not  opened.  A  year  later  I  saw 
the  young  man  again.  Thu  abscess  had  become  somewliat  smaller, 
flucluatiuu  was  still  distinct;  but,  as  it  caused  no  disturbance  of 
function  ur  other  difficulty,  and  the  patient  was  blooming  and 
bealthvt  I  avoided  opening  the  absc^^ss,  and  advise  you  to  do  tlie 
same  vrith  cold  at>soesses  which  c\'idently  communicate  with  a  joint, 
•a  the  openhig  does  little  good  and.  may  do  much  hami,  by  pos- 
sibly inducing  acute  inflammation  of  the  joint  and  very  disagree- 
able reaulta. 

3*  Puerperal  inßammatiQns  of  t/ie  Joint«.  Puerperal  fever  is  a 
lorni  of  pyiemia  that  may  occur  after  parturition.  Hence,  the  suppu* 
rmtiTe  ioOammaliona  of  the  joints  occurring  at  that  time  oome  under 
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the  above  CAiegnry  of  pjvmlc,  suppuratiTe  synorltU.  But  not  unfriy 
queutly,  the  third  or  fourth  week  after  parturition,  there  is  an  acute 
suppunttivc  Liiflauitiiatiou  of  the  knoc  aud  elbow  joiiils,  which  lias  been 
referred  to  various  causes.  Some  say  it  is  a  siinplc  form  of  acute 
articular  inflainination  due  to  oatcbiog  cold,  to  wliich  women  are  par- 
ticularly liable  after  confinement,  because  they  perspire  so  much. 
OUjots  are  of  tho  upiniuu  that  these  late  iuflaiuinatiouü  of  tlic  joints 
are  also  symptoms  of  pyiemia  that  have  been  overlooked  and  are 
isolated,  and  hcnoe  consider  them  as  metastatic.  Let  this  be  as  it 
may,  it  is  at  all  events  certain  that  these  cases  have  nothing  specific. 
They  run  either  an  acute  or  subacute  course,  and,  under  suitable  treat- 
meut,  may  be  so  controlled  that  the  joint  will  remain  movable ;  but 
sometimes  a  more  chronic  course  begins  later  and  terminates  an 
anchylosis.  The  prognosis  is  not  very  bad.  Tliey  rarely  reach  tho 
highest  grade  of  aciitencs».  The  treatment  is  tho  same  aä  that 
already  given  for  acute  suppurative  synovitis. 

I  would  also  mention  that  purulent  articular  inQamraations  occut 
in  the  pya:mia  of  the  ncwiy-bom ;  children  are  c\'en  oocasionally  bora 
with  them,  as  has  been  witnessed  by  myaoU  and  others,  Inflamm^ 
tions  of  Üie  joiuls  may  develop  and  even  run  their  coutsc  during  fcetal 
life,  as  is  shown  by  tho  cases  where  children  arc  bom  with  joints  fully 
developed  but  anchyloaed. 


APPENDIX  TO  CHAPTERS  I.-XL 

RETROSPECT.— GEN^ERAL   REMARKS    02i  ACUTE 
JNFLAMMA  TION. 


Gs.vTi.EitKN :  Thns  far  I  have  given  you  a  numbex  of  clinical  sui^ 
gical  pictures  representing  various  forms  of  acute  inflammation.  We 
have  seen  injuries  and  their  results,  as  well  as  the  scute  suigical  dis- 
eases occurring  without  injury,  and  have  studied  the  <iisturbed  physi- 
ological  processes,  the  means  of  their  removal,  and  the  process  of  this 
removal.  Jt  seemed  as  if  this  method  would  be  stimulating  for  yoii, 
and  that  it  was  permissible,  as  you  were  supposed  to  have  somo 
knowledge  of  general  pathology  and  some  starting-point  for  patho- 
logical, physiological,  and  histological  investigations.  Still,  it  will 
not  be  superfluous,  at  the  close  of  this  first  and  most  extensive  sec- 
tion of  our  work,  to  give  a  brief  rh^imk  of  the  present  views  of  in- 
flammaiion,  which  have  been  greatly  advanced  by  recent  labor«  of 
Cohnheim^  Samuel^  Amoidf  and  others. 
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I  will  begin  by  saying  that  from  our  ignorance  of  the  participa- 
tion of  ncrrea  in  Iiiflamwation,  we  must  leave  them  out  of  the  tjues- 
tton.  Vessels,  blootl,  and  tissue  form  almost  exclusively  the  objects 
of  our  study. 

Dihitation  of  the  blood-vessels  is  on  important  factor  in  infliim- 
mation;  »till,  neither  the  hypcnemia  from  hindenince  to  the  current 
of  bloi>d  ill  tho  vehis  (congtistive  b>'pera;niiu)  or  dilHtution  of  the 
artenes  from  paralysis  of  their  wulU  (oa  in  the  rabbit's  oar  after 
division  of  the  cervical  sympathetic),  nor  the  sudden  primary  dihita- 
tion from  mechanical  and  chemical  irritations,  necessarily  leads  to 
inflammation.  About  the  latter  form  of  vascular  dilatation  T  hare 
something  to  add  to  what  has  already  beon  said.  It  is  about  the 
following  symptom:  Vou  rub  the  eye,  and  it  becomes  red;  you  rub 
the  skin,  aiid  it  becomes  red,  as  it  also  does  if  you  apply  warm  wa- 
l«r ;  you  put  snow  on  tho  skin,  and  it  becomes  while,  then  red.  All 
of  these  reddenings  soon  pass  ofT  if  their  cause»  onlv  acted  a  cohort 
time  and  were  soon  removed.  The  iuvesii gallons  lucutioncd  in  IjCc- 
ture  V,  referred  to  the  mode  of  origin  of  these  hj'perKniias,  but  they 
•re  now  considered  unsatisfactory.  The  symptom  itself  is  completely 
estimated  by  Cohnhdm  ;  still,  even  under  tho  action  of  heat,  cold, 
and  chemical  influences,  if  we  suppose  a  direct  momentary  paralysis 
of  the  vascular  walls,  from  what  we  have  thus  fur  seen,  it  appears 
stmugc  lh»l  H  jiaraUziug  influt'iice  should  cxtetid  from  a  circum- 
scribed pn-SK-urc  or  tear  to  an  extensive  portion  of  surrounding  vas- 
cular Ivrritory,  with  a  sort  of  wave-like  motion.  It  seems  to  me  we 
know  DO  mure  about  Ihis  "aflluxus"  to  the  "stimulus"  than  we  for- 
nierly  did.  15ul  it  is  important,  as  Cokuhrhu  lia-s  shown  that  where 
inllammations  occur  after  physiail  or  cliemiail  influences,  these  prt- 
tnary  fluxions  may  have  passed  over  long  before  the  new  hyperecmia 
which  leads  to  and  continues  with  the  inilammntion  ;  and  the  pri- 
mary fluxions  nmv  entirely  fail,  but  a  regular  inftnminution  with  its 
hypenrmia  npverllreless  occurs.  Hence  the  fluxion  immediately  fol- 
lowing the  irritfttion  is  not  an  absolutely  necessary  factor  of  the 
inflammation. 

A  rabbit's  ear  whose  vessels  have  been  piindyzcd  und  dilated  by 
MdioQ  of  the  sympathetic  does  not  inflame ;  its.  tissue  becomes  more 
teiue  from  cedema,  but  nothing  more  ;  there  is  no  further  disturb- 
ance of  nutrition  in  the  vessels  and  tissues. 

Extensive  congestion,  however,  is  more  serious.  It  has  already 
been  stated  in  Lecture  V.  thnt  slight  increase  of  intravascular  press- 
ure, such  as  occurs  after  moderate  injuries,  quickly  passes  over  and 
has  no  effect  on  the  inflammation.  Bnt  if  the  congestion  bo  very 
extensive  and  cannot  be  equalized,  there  is  so  copious  an  exudation 
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of  Bonim  in  Oie  Ussuc  (ffidotnu)  that  it  caunut  l»c  cirrieti  olT  by  the 
IrmpUatii'!* ;  sumuliiiurs  then>  is  free  escape  of  red  bluod-ciirpu&eles 
throu|rii  the  wuiU  of  ihe  capUlaries  into  iiie  tissues  (ilinpcdesiA). 
Cohnheim  sUiJcd  it  as  protwible  that  the  dijipodesis  resulieU  through 
openings  in  the  capillary  walls.  Arnold  not  only  coiiKnned  tJits, 
but  iuUicatL'd  the  »o-cidled  sti^niiitu  (tht;  siniiH  opuiiin^s  which  bo 
couie  visihlti  bel^t^en  the  colls  funiiinp  the  eupillarii'«,  after  atuijiing 
with  silver)  as  the  point  of  escape,  aod  also  showed  that  blood-senim 
flowed  Out  tlirou^h  these  stigmiitA.  If  the  hinderanoe  to  the  oirru- 
iutiun  be  orHiich  a  nature  that  blood  nan  continue  lx>  flow,  ihe  only 
results  will  be  iKileina  and  diupedcais  ;  if  the  circulatiun  be  entirely 
arrested,  gangreiic  results. 

Coming'  at  last  to  hypenemia  as  it  occurs  in  niflaiumatioii,  it  is 
neither  the  imuiciÜate  result  uf  temporary  innntiiinutioii,  nor  uf  {taral- 
yala  of  the  va^^o-motor  nerves,  nor  of  obstruction  (o  tho  circulation, 
but  of  a  peculiar  ulloration  of  the  walls  of  the  vesseU,  especially  of 
tho  cipilhiries  unJ  vi'ins.  What  chemical  or  pliysical  changes  occur 
at  the  stiiiie  time  in  the  walls  of  the  rcsselA  cunnot  be  stated;  but 
we  oonolude  that  tho  ves«ols  in  tho  infiamed  part  are  pcrmaaenrly 
dilated,  and  permit  tho  free  escape  of  white  blood-eorpnacle»  (not 
only  at  the  attgmata,  b\it  at  any  point  in  their  walls),  and  that  the 
substance  of  these  voasols  is  softened  and  more  \'ielding.  MHiy  this 
is  so,  certainly  cannot  be  d'.:tenuined  in  all  cjuie»;  it  is  consitlered  aa 
a  direct  cltcet  of  the  cqu^kc  of  the  iuQaromatioii,  though  it  does  not 
uoctu'  for  some  hours.  The  inilaincd  borders  and  areoloo  aroiind 
almrply^bordcred  cntn  or  stubs  are  just  as  difficult  to  explain  aa  the 
primary  Üuüons.  Wc  must  even  in  voluntarily  suppose  that  %  dia> 
turbance  can  nuvt-r  be  accurately  confined  to  the  part  supplied  by  a 
certain  vessel,  but  that  it  must  spread  somcwhnt,  least  so  in  cuts, 
Htabs,  or  rapid  burns,  and  most  so  after  certain  chemical  actions. 
Still,  this  is  uo  true  explanation;  it  is  merely  a  limitation  of  obser- 
vation. 

Let  us  now  consiiJer  the  blood  and  its  circulation  in  inflamed 
tissue.  Primary  fluxion  is  accompanied  hy  greatly  increased  ac- 
tivity of  the  movement  of  the  blood,  especially  in  the  arteries, 
which  again  becomes  nurmal  as  the  primury  dilatation  of  the  voeaela 
recedes.  In  the  vessels  which  dilate  pfrnianently,  in  the  borders 
and  areola  of  the  Inflam  mat  ion,  the  rapidity  of  the  circulation  grad* 
ually  diminishes.  os[>ecially  En  the  veins;  the  Mood  may  move  by 
impulses,  or  occuaiouitlly  stop  complcttdy.  This  stasis,  which  is  not 
ftt  onoe  accompanied  by  coag-ulation  of  tho  blood,  was  formerly  re- 
garded as  a  neccssar)'  part  of  true  inflammation,  and  had  many  expis- 
nations,  which  hardly  interest  us  now,  as  we  know  that  many  inflam- 
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tious  run  their  course  n-itliout  sl&sis,  as  well  as  Uiat  this  stoBis 
üften  tJisuppcars  in  spite  of  pro}^S5iiij|;  inflaniination.     If  it  contin- 
,  the  blixxi  finally  coagulatts  in  the  ressel  (thronibi>sis),  llio  results 
nrhicli  vary  wilh  local  conditiutis  and  the  extant ;  there  muy  be  a 
return  to  the  normal  state  by  eollateral  diUtatioii,  or  pnii^rcne  moy 
ult.     The  einnilaiioD  in  the  inflamed  part  ia  at  fir»t  slu\r  unci  ir- 
lar,  and  a^^in   beoom<-8  normal.     Meantime  numerous  white 
ells  collect  along  the  walls  of  the  smjill  veins  nnd  enpillaries; 
ey  wander  through  the  walls  i>f  the  vetuw-ls  into  the  tissues, 
lioae  interstices  become  filled  ^cellular,  or,  if  nxcesMve,  ptinilent 
Itratlou)  ;  and  finnlly  they  reffch  the  surface  (supertieial  suppura' 
lion,  purulent  catarrh). 

We  havu  now  the  complete  picture  of  ocutc  inflammation  ;  but 
the  process  may  recede  at  the  time  of  dilatation  of  the  vessels  and 
artest  of  the  white  blood-cells,  and  even  subsequently,  when  cellular 
iotiltration  has  advanced  quite  far,  wjtliout  leaving  any  change  per- 
ceptible in  the  tissue  thai  has  been  infiltrated  or  the  vessels  which 
have  been  dilated.  But  at  a  certain  height  of  the  purulent  inBltra- 
tioa  the  tissue  disappears  entirely,  and  is  replaced  by  pus  (an  at> 
soeM  forms),  or  by  an  interstitial  neoplasia  (granulation  tissue)^ 
which,  if  it  does  Dot  die,  becomes  connective  tissue  (cicatrix),  with 
essels  and  nerves. 

The  question  arise«,  What  causes  this  atrophy  of  inflamed  tissue  t 
s  it  the  direct  effect  of  tlie  cause  of  the  inllummation  or  of  the  cellu- 
lar intlltnitioii?  Here  we  come  to  the  third  importunt  point  in  in* 
floromation,  namely,  the  part  taken  by  the  tiitatte  itself.  If  we  ßrst 
consider  the  inflammations  caused  by  known  L-hemical  or  physical 
eaiifl««,  it  is  evident  they  cannot  act  on  the  vessel»  and  blood  m  ith- 
out  at  the  same  time  affecting  the  tissue,  Snmuel  stfirts  from  the 
inflammation  induced  by  ohemic-al  means,  and  explains  it  us  a  result- 
ant nf  the  union  of  the  cause  of  the  intJaminution  with  the  tissue, 
the  wails  of  the  blood-vessels  and  the  blood.  The  waudering  of  the 
uod-cells,  their  iutillration  iu  the  tissue,  and  ihe  accompanying 
DgGS,  he  rMgurds  as  secondar}-  processes.  If  the  action  of  conccn- 
ted  sulphuric  acid  on  the  tissue  causes  such  a  mctnniorphosis  that 
lation  of  Muo<l  and  other  tluitis  1«  no  longer  possible,  the  tissue 
diractly  killed;  but  the  most  essential  thing  in  the  indntrmatioii 
ohange  of  tissue  afl'ected  by  dilute  sulpfiurio  acid  (whether  at 
rdera  uf  a  purl  cauterized  by  strong  afid  or  where  only  dilute 
acid  was  used).  wh<'re  oireiilation  stitl  continues.  According  to  this, 
if  I  have  rightly  understood  t'inmuel's  exphtnation,  the  disturbance 
in  the  inflamed  tissue  would  vary  in  dilTerent  cases,  utxonllug  as  the 
active  cause  was  an  acid,  an  alkali,  ethereal  oil  (as  oil  of  turpen* 
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tine),  or  an  acrid  oil  (as  croton-oil),  etc.  The  cooditiou  of  the  in- 
flamed tissue  wuuM  differ  also  with  action  of  cxtremo  oold,  gT*nt 
beat,  crushing-,  alter  steam  on  exposed  surfaces  or  serous  membranes, 
etc.  So  we  should  have  to  renounce  entirely  a  uniform  representation 
of  the  chemical  processes  in  the  inflamed  tissue.  I  do  not  know  if 
this  view  will  ever  prove  popular  in  this  form,  Hitherto  we  have 
classed  tliesR  changes  of  tissue  at  the  seat  of  inHnmnuition  all  to- 
j^ether;  just  as  by  ooucussion  of  the  brain  wo  should  mean  not  only 
the  moment  of  concussion,  but  also  its  immediate  cffftct  oa  the  brain 
and  its  functions.  If  the  concussion  be  followed  by  iuDumuiutiun  of 
the  brain,  the  clmn^cs  caused  by  Rio  coneus»ou  may  influence  the 
nature  and  extent  of  the  inflammation;  but  we  do  not  say  that  a 
brain  suffering  from  concussion  is  already  inflamed.  The  same  is 
true  of  oontustons:  tf  the  normal  functiun  of  a  tissue  has  bc^en  af- 
fected by  a  concussion,  but  its  function  not  entirely  destroyed,  tha 
oirculatioQ  will  diflttr  from  normal,  and  this  modification  we  call  in- 
flammation, but  do  not  so  term  the  immediate  result  of  the  eontu- 
sion.  The  procresses  in  the  tissues,  after  chemical,  physical,  or  me- 
ohanical  injuries,  are  essentially  similar,  difl'i'ring  only  in  extuut  and 
intensity  ;  ih-.iy  arc  what  we  term  iufluinmation,  and  in  it  the  tissue 
itsi'lf  plays  an  important  part,  which  varies  with  the  way  the  cuuso 
has  directly  affected  the  tissue. 

A  constant  percc-ptihlo  result  of  acute  inflammation  is  dilatation 
of  t;he  veins  and  capillaries,  with  escape  of  white  blood-r^lls  and  oer* 
tain  disturbances  of  the  physiotogical  functions  of  the  affected  tissue. 
For  all  this  to  oecur^  one  function  of  the  vessels,  especiallv  that  of 
the  celluhr  elomenta  of  keeping-  the  blood  in  the  channels  formed  by 
them,  must  he  dinturbed  ;  but  woidd  such  a  disturbance  hm  contined 
to  the  walN  of  the  vc-sels,  and  not  extend  to  the  adjncent  ttisiie  ? 
This  is  not  very  probable.  The  granular  cloudiness  oceurnnjj  in  in* 
flamed  muscle,  the  indistinctness  of  the  filaments  in  inllnmed  con- 
neotivo  tissue,  the  granular  disintegration  in  inflamed  neri*e-filuraenls, 
the  rapid  loss  of  color  of  red  blood-cells  in  acutely  inflamed  lissnc, 
dU  indicate  thut  certain  constant  changes  go  on  in  the  tissue  also, 
which  usually  lend  to  gradual  solution  or  death  of  the  tissues,  uoleMJ 
gangrene  oocnrs  from  rapid  increase  of  the  process,  I  ocknowlodge 
there  is  no  proof  that  these  changes  begin  ximttUaneou»h/  with  those 
in  the  vessels,  and  that  (hny  may  Xn  regarded  aa  an  immediate  re- 
sult of  tho  Utter  ;  for  if  we  find  these  alterations  of  tissue  wilhiut 
dilatation  of  the  vessels  and  cell-emigration,  or  if  we  nrtiKcially  cause 
this  state  hy  «ibxtructitiif  the  circulation  to  the  injured  purl  (Samuei). 
there  may  be  ti  doubt  as  to  whether  it  is  to  be  termed  iuflammatiuo 
in  the  ordinary  sense  {C  huAeim).     But,  on  the  other  band,  ftt* 
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mpta  have  been  inado  to  dtattnguiäli  the  changed  condition  of  the 
vessels  which  permits  the  extensive  esoape  uf  white  blood-cells  from 
inHAmmation.  When  studying  cbronio  iniUinmation,  we  sbull  see 
that  all  of  thoso  factors  can  ooour  separately,  and  that  it  is  only  their 
oombinntinn  which  forms  what  we  call  inflammation. 

Virchow  located  ttie  iuQaminatüry  dIsLurbanc-es  chie6y  ia  llie 


sae ;  he  was  led  to  iliis  partly  by  the  microscopic  changes  just 


Wt 

^■tenlionetl,  partly  from  the   Observation   that   on  irritation  young 
^Hells  appeared  even  in  non-vtisoular  tissues,  like  the  cornea  and  car- 
^BHage,  just  as  Uiey  do  in  vascular  tissues.     These  latter  observo- 
^"nona,  which   were  made  nt  a  time  when  the  emigration   of   white 
blood-cells  was  not  understood,  can  now  be  dUTorentlv  int(;rpret«d 
Uy[Lf?cture  VI.).     We  doubt  now  just  as  little  as  formerly  that  carti- 
^Buc-cells  and  some  otbers,  us  oortaiu  enduthclia  of  serous  membranes 
^HiS4;M{tf«i«cA,  JCundriit),  younfi;  epithelial  cells  {Jiemak,  Bnld^  Rintl- 
^jlirirfcA),  etc.,  on  beinjf  irritated  in  a  certain  way,  will  form  new  pro- 
toplasm and  new  cells  in  themselves,  will  divide  up,  and  may  thus 
lead  to  fonnation  of  new  tissue.     It  is  itill   doubtful  whether  all 
cell»  thus  formed  have  independent  tnovcmeuts,  like  pus-cells  ;  but 
Tcry  few  observers  now  believe  that  developed  connective  tissue, 
^Htorneut  or  l>one  corpuscles,  acquire  this  peculiarity ;  it  is  pretty  gen- 
^^balty  recognized  that  formation   of  pus  does  not  result  from  local 
^BvoUferation  of  fixed  cnnnecttTe-lissuo  celU,  according  to  Virchote'a 
^^heory.     Manv  regard  it  as  still  undecided  how  much  the  wandering 
cells  have  to  do  with  inllammiitory  new  formations  ;  fmni  my  olwer- 
rations  I  can  hanlly  doubt  that  tho  tissue  which  causes  healing  by 
first  iotrntion,  as  well  as  f^ranulation  tissue,  may  proceed  from  wan* 
dering  ct\\\  ulthough  another  mode  ia  possible  (by  offahoots,  direct 
outgrowth   from  the  tissue,  I-.ecture  VI.).     The  transformation  of 
wandering  cells  into  connective  tissue  seems  to  me  quite  plauuble, 
for,  accortling  to  my  invesiigaiiiuis,  iboy  probably  originated  from 
^^^Mineetivo-tissuo  cells,  namciv,  from  the  stoUute  cells,  tilaments  of 
^^pmphattc  glands.    Of  late,  attempts  have  been  made  to  explain  trAy 
^Hbe  above- mentioned  tissue-cells,  such  as  cartilage-cells,  after  certain 
^irritationR,  l>egin  to  enlarge,  divide,  and  finally  to  produce  new  tis- 
sue, by  the  hypothesis  that  every  protoplasm,  supplied  with  proper 
nourishment,  would  grow  and  divide  up  if  not  hindered  by  the  press- 
^^We  of  the  tissue  in  which  it  develops  ;  the  partial  escape  of  the  nu- 
^^kus,  as  from  injury  or  increased  distcnsibility  of  the  tissue,  the 
nutritive  conditions  being  otherwise  good,  is  said  to  be  enough  to 
start  the  remains  of  the  cell  into  growth.     This  hypothesis,  which 
was  advanced  by  'ITiiersvh  for  another  object,  an«!  which  has  been 
warmly  taken  up  and  generalized  by  Samueif  seems  very  ingenious, 
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aod  I  think  it  may  prove  the  fruitful  basis  of  future  ohserratioi 
But  tissue-dpvelopmcnt  is  tiependriit  uii  other  important  factors 
sides  the  coiulitioiis  of  nutriituu  mid  pressure,  as  on  inherited  pecu- 
Haritioa  uf  the  protoplasm  ;  auü  the  above  hrpothesia  dm-s  aot  euit 
all  cases — for  iiutance,  the  eadog'ctious  cell-devetopment  of  the  endo* 
the'ium  »ft«r  iaflumniatory  irritation  of  the  peritoneum. 

It  is  not  known  whether  there  ia  a  primary  disturltanr*«?  of  nutri- 
tion in  the  tissues  thcnisclvt>s,  independent  of  the  bloitd-vesäf'ls  and 
their  functions  that  induces  the  specific  inflammatory  alt«ratioa  in 
the  vessels.  The  deposit  of  urates  in  the  tissue  of  certain  parts  o( 
the  body  in  arthritis  ts  usually  rc^rded  us  uf  this  nature;  but  the 
deposit  requires  partieiputiuu  of  the  vessels,  and  so  they  and  the 

tissues  arc  siiuuUancously  aOceted.     Au  experimout  oC   Cohnhctm    ^ 

shows  that  continued  exclusion  of  blood  from  a  bloud-ves^el  may  so^— ^^  j 
affect  iU  wails  that  when  the  bloo<l  again  enters  there  will  be  a  froc^^^^^ 
emigration  of  white  binod-cella.  It  n'jis  mentioned  above  that  coa-<~^ 
tinned  stasis  of  the  blood  did  not  have  this  effect  on  the  wall«  of  ^^^^ 
vessel  where  it  was  stngnatetl ;  hut  from  clintcnl  grounds  it  is  pro 
able  that  the  pressure  uf  extensively  and  rapidly  dist^ruded  vcjise 
on  the  parts  around  has  sonietliiaji:  to  do  with  their  inllauintatitnt. 

It  is  very  probable  thiit  itiBainmatioua  may  be  induced  not  on1_ 
by  oheniical,  physical,  and  m<>chanical  causes,  which  act  from  wit 
out  directly  on  oertain  p:irts  of  the  body,  but  also  by  prinmry  diatn: 
■noes  of'nutritiuu  in  the  tissues  audof  the  circulation,  which  devi 
in  the  body  without  perceptible  causa 

I  must  not  fnrjfiit  to  mention  one  symptom  which  fonn(*rly  play 
a  fifreat  role  in  inllammstion,  but  is  now  hardly  mcationed  ;  that  SE 
theyorm/fff'on  ofßbrint  in  some  in  Ham  mat  tons.    This  occurs  chi*'flL 
indeed  almost  exclusively,  in  intlimmallon  of  the  connectiv«  tiast^ 
and  sometimes  on  the  surface  of  serous  Haos,  of  fresh  and  frnuiul^^ 
ing  wounds  ^Q^  ^^  mucous  membranes  (of  pharynx,  larynx,  a^r-^^] 
bronchi) ;  in  other  cases  the  nutrient  fluid  in  the  connective  tiss.«.^« 
Assumes  a  ßbrinnus  rigidity.     It  has  been  already  mentioned  ttm-s^t 
the  formation  of  Hbrine  is  not  from  an  excess  of  fibriue  in  the  bl 
but  from  chcmiad  aliemtion  in  iho  inflamed  parts.     Fibrinc  fb 
in  the  inflamed  ti<uiie,  but  is  not  a  constant  result  of  iiiflainmattc3 
The  great  difTerenrc  of  the  other  symptoms  oceurrind;  wiih  fihrino 
inflammations  is  remarkable.     While  rapid  formation  of  a  modern 
amount  of  flbrine  furors  healing  bv  the  first  intention  and  parC-Ä-Al 
adhesion  of  the  surfaces  of  serous  membranes,  when  often  toiimel^^—    a 
trace  of  inflammation  or  fever  is  perceptible,  in  other  eases,  Im  %-zmm 
some  enifrtnntical  cause,  a  very  moderate  fibrinous  deposit   in    t^- ^ 
tissuea  (aa  fibrinoua  deposit  on  the  mucous  tuerabraoe  of  the 
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Itpbtheri»)  causes  death.     It  ia  very  evident  that  fibrinous  harden- 
ing of  the  tisisuc  fluids  is  one  of  the  severest  KhemtioDS  of  their  nu- 
tritiou  ;  ant),  as  experience  shows,,  it  often  ends  in  necrosis.     Still, 
the  severe  gi-uc-rul  üyuiptums  und  extensive  iiiHainmatory  redness  in 
tiiese  processes  ciinuoi  be  due  ataiply  to  the  fnnnation  of  fibrine,  but 
Bcein  referable  to  abäcir()tioa  of  tho  products  uf  decoiuposition  in  the 
^^lliseased  tissue,  uhioh  has  a  very  rapid  poi&onous  uction.     In  the 
^Bcute  inflammations  with  formation  of  tibrine  there  seerns  to  be  a 
^^Kalc  of  malignancy  similar  to  those  without  »ucli  forntalion,  &o  that 
tbU  would  Bopm  tn  be  rather  an  accident  due  to  the  vHiioiy  of  the 
tissue  and  its  locality;  and  while  its  signiärance  is  ver)*  im^ioriant, 
it  is  not  essential  to  the  iullatniuatiun,  nor  does  it  nialerially  cliange 
the  CdunT. 
I  n>c  gtirotiJi  transudatiO'n  also,  which  accompanies  acute  Inflam- 

maliou»,  dc!M-rvcs  a  short  notice.     In  many  oases  it  certainly  Is  the 
result  of  change  of  pressure  in  the  vessels  at  the  seat  of  iiiflamma- 
tion ;  but  it  is  just  ns  much  duo  to  impaired  function  of  the  wnlls 
of  the  vessels  «nd  of  the  tissue ;  it  is  often  a  prominent  SNiiiptom  in 
iiiHammationa  of  the  connective  tissue,  esp<H;iHlly  of  seruus  mem- 
,       branes.      The   walls  of  the  vessels  cannot   hold   (he  serum  of  the 
'      blood;  the  tissue  does  nut  prepare  it ;  veins  and  lymphatics  do  not 
Carry  it  awav,  especially   if  they  are   covered   and  Btrip[>pd  up  by 
!       Rbrino  (in  inflummation  of  serous  surfaces  on  which  tlie  IvinphaiicA 
open).     The  serum  in  acutely  inflamed  tissue  is  cssenliully  different 
I      from   that  M-hii'h,  without  iuflammation,  causes  dropsy,  for  it  not 
I      onlv  cr>ntuiTis  wunderin^  cells  and  disintc^raled  red  bluod-cells,  but 
also  the  poUihle  products  of  tho  intlarauintion.    The  removal  of  thia 
fluid  by  the  veins  and  lymphatics  releases  tho  tissues  from  a  consid- 
erable pressure  and  carries  off  the  injurious  products,  it  is  tnie;  but 
part  of  it  at  lenst  is  carried  into  the  blood,  and  pr<ihitbly  causes  the 
-inflammatory  fever.     This  has  already  been  fully  treatü<l  of. 

Sow  vf  mi';:ht  spenk  of  the  causes  why  circumscribed  and  often 
irely  mechanical  irritations,  acting  on  small  portions  of  the  body, 
lionaJIv  excite  such  intense  spreadinjr  iiitlaiiiin>iiions,  aiul  of  the 
■«ray  these  sprcjid.  But  I  will  not  now  trouble  you  further  with  thia 
«ub}cct  I  have  already  stud  soinethinjir  about  it  in  l<ecture  XXI., 
mati  »hall  hereiifier  have  occasion  to  sny  mo-^e. 

Patbol>>(i^i'^l  anatotnists  have  paid  too  little  attfntitm  to  these 
questions  ;  sursfv^ins  nee  their  importance  too  often,  and  seek  in 
vra.infor  a  me:ins  tn  arrest  these  spreading  influmnuilioTis.  In  tho 
classic  there  will  he  many  opportunities  to  call  your  attention  to 
Ua^Sf  important  points. 

It  ia  in  the  nature  of  our  times  to  undcr\'alae  the  significance 
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and  practical  value  of  these  so-called  theoretical  reflections  with 
which  I  have  perhaps  fatigued  some  of  you.  But  hereafter,  when 
you  have  been  iu  practice  for  some  yean,  you  will  hardly  be  able  to 
read  and  understand  a  medical  work  if,  during  your  student-life,  you 
have  not  acquired  a  basis  on  which  to  build.  After  some  years  of 
practice  some  of  you,  who  are  now  sated  with  lectures,  will  long 
to  hear  a  continuous  scientific  exposition  of  important  morbid  pro- 
cesses. 
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LECTURE  XXnL 

iliy,  MoUl  GaDZTfnB. — Imnw^lEAte  Caas««. — ?ra«ua  of  D«lAc1im>>nt,''VarictlM  of  Gia« 
HtwM  haanuMnn  to  Ui«  Kvniot«  Coom«.— 1.  Lou  of  VilaliCjr  of  tli«  TUnua  ftnm 
ÜMhanical  or  CtiemtiaO  CauMw. — 3.  Coaiitlttiu  AmMt  uf  llie  Afflux  and  ElBiu  of 
Blnod. — loaaraeminn. — Cbniinued  Presaurc.— DctmbituK. — Great  Tuiaiaii  of  tb« 
TWoa. — &.  Comptet«  Arrest  of  the  aupjitf  of  Art«riaJ  Blood. — Qatigrana  Spon- 
Un—,  -Gaaywoa  SmiUa.— Ergotüm. — i,  Noinu. — Gau^niua  in  Various  Blood- 
THiaaair — Trvtttmeut. 

Wb  Iwve  already  spoken  frequently  of  g-anjrene  nnd  mortification. 
Vou  kuuxr  in  gciicnil  wbat  they  mean,  and  Imre  already  encountered 
«  series  of  cases  where  there  was  local  death  of  a  part ;  but  there  are 
runny  other  circumstances,  with  which  you  are  not  yet  acquainted, 
Hrhich  favor  gang^ne  ;  all  of  which  we  fthiill  include  in  thi«  chapter. 
Von  already  know  the  word  f/fi»ffrat«  to  be  perfectly  synonymoua 
lib  mortiiication.  Orijriniilly  it  wa&  only  used  to  expreß  (he  staj^D 
the  dyin^  part  wa5  still  hot  and  painful ;  that  is,  not  completely 
dead.  Tliia  was  called  "hot  mortification,"  while  the  moist  "cold 
mortification ''  was  called  by  the  old  authors  aphaedus.  The  word 
mammi/ictUivn  ts  also  employed  for  dry  ganf^ne.  From  the  moment 
the  circulation  ceases,  moist  gangrene  is  perfectly  aualugous  to  ordi- 
nary putrefaction.  Allhouj^h  it  cannot  always  be  certainly  stated  why 
dry  gangrene  occm^  in  one  case  and  moist  in  another,  we  say  gener- 
ally that  when  the  circulation  ceases  suddenly,  eApeoially  if  the  parts 
bave  been  previously  inflamed  or  rcdematous,  moist  gangrene  occurs. 
Diy  gangrenfr— «mmmification  or  shrinking  of  the  parts — is  more  &» 
qiwtntly  due  to  gradual  death,  where  the  circulation  has  continued 
t'eebly  in  the  deeper  parta,  and  the  senim  has  hiMiu  carried  olT  from 
the  gradually-dyiug  porta  by  the  lymphatic  vessels  and  vciua,  Rapid 
evaporation  of  the  fluid  also  induocs  gradual  dryness.  It  ia  certainlv 
2i 
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Irue  that  even  in  mnist  gangrene  a  superficial  dr)'iiess  of  tbe  skin  may 
wrcaflioiiall^  lie  obtained  by  remo^äng  the  bard  lavcr  of  the  epidermis, 
which  n-adily  pet'ls  off  from  the  decomjHwing  limb ;  we  may  alao 
greatly  favur  tlic  drying  by  applications  of  substances  having  a  strong 
alSnity  for  water,  such'  u»  aloohul,  solutions  of  corrosive  suUimAtOi 
sulphuric  acid,  etc. ;  but  wo  cannot  obtain  so  complete  a  mummificft- 
tiou  as  fiomutimea  occurs  spontaueou&ly.  H4>nc4?,  dry  gangrene  ia  not 
a  simple  putrefaction,  but  a  rather  ooniplicatcd  process,  which  gradt^ 
ally  leads  to  arrest  uf  the  circulation. 

The  iiiiuiediutc  cause  of  death  of  individual  parts  of  the  bodj^  is 
always  tlic  complete  cessation  of  the  supply  of  nutriment  consequent 
on  arrest  of  circulation  in  the  capillaries;  under  some  ciieumstanoes 
the  chief  arteries  or  veins  of  an  extremity  may  be  locally  obstructed, 
and,  nevertheless,  the  bloo<l  finds  its  way  by  neighboring  branches 
into  their  lower  or  upper  parts.  Hence,  obstruction  of  an  artery  can 
only  be  the  immedtute  cause  of  gangrene  when  collateral  circulation 
is  impossible,  Tliis  may  be  due  partly  to  anatomical  conditions,  partly 
to  great  rigidity  uf  the  walls  of  small  arteries,  partly  to  very  exten- 
sive deslruetion  of  the  walls  of  the  artery,  as  when  the  femoral  is 
obstructed  from  Ihe  bend  of  the  leg  to  the  fool,  the  nutrition  only 
ceases  when  tJic  capillary  circulation  is  rendered  impossible  by  these 
circumstatices.  But  it  is  uot  always  necessary  that  cessation  of  cir- 
culation in  a  small  capillary  district,  or  in  the  parts  supplied  by  one 
small  artery,  should  cause  actunl  decomposition  ;  under  such  ciroum> 
stances  the  disturbance  of  nutrition  may  assume  a  milder  form,  espe- 
cially when  this  limited  disturbance  of  circmlation  comes  on  slowly 
and  gnulually.  In  this  case  there  is  molecular  disintegration  of  tissue, 
which  shrinks  and  dries  to  a  yellow  cheesy  mass,  in  short,  there  is  a 
series  of  metamorphoses  which  in  the  cadaver  appear  as  dry,  yellow 
infarctions  ;  this  is  essentially  merely  a  sort  of  dry  gangreue  Limited 
to  a  small  spoL  If  tiiis  disturbance  of  nutrition  and  molecular  disin- 
tegration of  tissue  take  place  on  a  surface,  we  call  it  vlc«raUon  /  tlie 
whole  series  of  so-called  atonio  ulcers,  to  which  we  shall  hereafter 
return,  are  mostly  due  to  sucli  quantitative  disturbances  of  nutrition. 
Hence,  intimate  as  is  the  connection  between  the  caum  of  firy  gan- 
grene and  uIccratioQ,  still,  the  various  forms  of  gangrene  are  «reU 
marked  and  peculiar,  as  you  will  see  from  what  follows,  as  there  is 
generally  not  only  molecular  disintegration  of  tissue,  but  dcalii  of 
whole  shreds  of  tissue,  or  even  of  an  entire  limb.  A  priori^  it  is  oer> 
Mainly  supposable  that  complete  closure  of  all  the  veins  returning 
alood  from  a  limb,  shmiM  induce  complete  stasis  in  tlie  oapillaries; 
hut  in  practice  this  is  very  unlikely  to  occur,  for  the  veins  are  so  Twy 
numerous,  and  in  almost  all  parts  of  the  body  there  are  two  wars  for 
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return  of  blood,  via.,  the  deep  and  eubcutancous  veins,  which 
eommuuicatte  freely ;  if  oue  vray  be  closed,  tlie  other  will  be  at  least 
partly  open.     When  dry  gangrene  occurs  in  the  skin  and  deeper  soft 
parts,  they  usually  assume  a  grayish- black,  then  a  coal-black  hue.    In 
□taes  where  the  parts  were  pre^noualy  inflamed,  the  skin  appears  at 
first  dark  violet,  then  wliitlah  yellotv,  it  only  becomes  brownish  or 
grayish  bUek  in  case  of  [>ariia1  drying ;   dead  teu<lon.4   and   fuscisB 
change  their  color  little.    ^^'lll,•lI,  fn>iii  disiurbancc  of  the  eiruuluLion,  a 
f^usidcnhle  portion  of  tissue  ceases  to  be  nourished,  tlie  border  be- 
tween dead  and  living  reguhirly  liccomcs  more  distinctly  marked ; 
around  the  dead  skin  there  forms  a  bright-red  lino,  the  «o-callcd  line 
<if  demanatkm.    This  redness  is  caused  by  distention  of  the  capillary 
vessels,  which  is  partly  due  to  collateral  circulation  in  them,  partly  to 
6nxion  induced  by  the  decomposing  fluids,  and  exactly  resembles  tlie 
redness  anmnd  the  edges  of  a  wound  with  loss  of  substajioe,  especially 
of  a  contused  wound,  us  we  have  already  explained.    Along  with  those 
dliai^GS  in  the  vessels  there  is  an  active  cell-infiltration  in  the  hne 
of  demarcation,  by  which  the  tissue,  whatever  its  nature  may  be,  is 
partly  softened  and  dissolved.     All  over  the  borders  of  the  living 
tisBiM  young  oeDs  in  the  form  of  pus  appear  in  placeof  the  firm  tissue, 
land  then  the  coherence  of  the  parts  ceases.     The  dead  becomes  de- 
HRkched  from  tlie  living,  and  on  the  borders  of  (lie  latter  there  is  a  layer 
^"of  tissue  changed  by  infiltration  of  plastic  matter  and  ectasia  of  the 
vetaeAsy  granuUuions.    To  express  this  simply  in  snrgicfil  language  we 
lay;  The  dead  tissue  must  be  thrown  off  from  the  living  bv  free  sup- 
puration, and  tliis  detachment  of  the  dead  tissue  is  followed  by  active 
gnuiulations  which  cicatrise  in  the  usual  manner.  Tliis  process  repeats 
^H^lf  in  ail  tissues,  in  all  forms  of  gangrene,  sometimes  quicker,  some- 
^Hjlncs  more  slowly,  in  exactly  the  same  way,  even  in  bones,  as  you 
^BbM>w  from  the  necrosis  of  the  ends  of  the  bone  in  open  fractures.    But 
"ve  shall  not  here  treat  of  gangrene  of  bones,  as  it  is  so  intimately 
<vmnert«d  with  their  other  clu-onJc  diseases  that  we  shall  have  to  speak 
o(  it  when  treating  of  them.     The  time  required  for  tlie  detachment 
of   the  dead  tissue  may  vary  greatly.     It  depends:    1.  On  the  size  of 
th&  dead  portion ;   3.  On  the  vascuhirity  and  consistence  of  the  tissue  ; 
3,     On  the  strength  and  vitality  of  tlic  patient. 

A»  gangrene  is  uawally  the  result  of  other  diseases,  it  is  not  always 
t».««T  to  correctly  group  the  symptoms  which  are  t-o  be  referred  to  it. 
If  *he  line  of  demarcation  has  formed,  and  the  process  of  detnehment 
111  S<iing  on,  an  effect  on  the  ginu^ntl  health  is  apparent  when  the 
£itt  vsgrrtie  affects  large  extremities.  Then  there  ia  a  general  marasmus, 
»  ^CYsdual  loss  of  strength,  depression  of  the  bodily  temperature,  small 
l4e,diy  tongue,  a  hulf-süporosc  state  in  which  the  palJcut  gruwi 
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weaker  and  weaker,  and  Snally  dies,  ivithout  our  being*  ah!c  to  dia- 
corer  in  the  cadaver  any  partiuular  cause  of  death,  ahhmi^h  in  other 
cases  putriJ  metastatic  absceaaee  are  found  in  the  lungs.  These  cases 
are  ucc  funii  of  cliruiuc  septicaemia ;  I  bare  nu  doubt  tliat  the  repeated 
abäorptioii  (if  putrid  mattery  during'  the  development  of  gangrene,  hy 
the  bloud  and  lymphatic  circulation  which  partly  continues,  may  be  the 
cause  of  death.  I  propose  to  return  to  this  question  in  the  next 
sectiuo. 

After  these  genenU  rcniarkp,  we  must  study  more  carefully  the 
different  varieties  of  gangrene,  accordinjf  to  iJieir  remote  and  proxi- 
mate oausee,  and  their  practical  importance: 

1.  Complete  loss  of  vitnlity  of  the  tissue  throtigh  mechanical  or 
chemical  action,  etuch  as  crtJHhing,  oontutting:,  grc^at  heat  or  cold,  caus- 
lia  acids  and  alkalies,  continued  contact  with  ammoniacal  urine,  with 
carbunculous  poison,  poisons  &om  certain  serpents,  putrid  matters 
that  act  as  fcnneiits,  etc,  come  under  this  head.  We  have  already 
spoken  of  sonic  of  these  varieties;  wo  »hall  shortly  coino  to  others  c^ 
them. 

2.  Complete  arrest  of  the  cin-ubfion,  by  circular  compi-easion  or 
other  mechanical  caune,  is  in  many  «ifiCR  the  cause  of  capillary  stasis 
and  gangrene.  For  instan«?,  if  you  surround  a  limb  firmly  with  a 
bandage,  you  will  have,  first,  venous  congtistion,  ihen  oedema,  and 
finally,  gangrene.  Let  us  take  a  pnictical  example:  if  the  prepuce 
he  too  amall  and  be  forcibly  drawn  buck  over  the  g-laiis  5o  as  to 
cause  a  pantphimosis,  the  compresäcd  glana,  or  in  this  case  moni 
frequently  ilie  cmnprcssing  ring,  becomes  gangrenous.  The  morl 
tuition  of  »trangulated  hernia  depends  on  the  same  cause. 

ConVinucd  pressure  also,  by  «rresling  the  afllux  and  eUlux  of  blc 
may  lead  to  gangrene,  especially  in  fjcrsons  in  wlium  the  heart's  aotiou 
is  weakened  by  long  disease,  or  who  by  general  septio  intoxication 
are  already  disposed  to  gangrene. 

DecuhUit«^  the  so-called  l)eil-8oro,  is  such  a  gangrene  caused  by 
continued  pressur«.',  but  all  sorts  of  bed-sores  are  not  gangrenous  frocn 
the  first,  for  in  some  cases  they  are  rather  to  be  oocnparcd  to 
a  gradual  maceration  of  the  epidermis  and  cutis,  aa  a  result  of  ooo- 
tinually  lying  in  a  bed  wet  with  sweat,  urine,  and  other  liquids.  Dfr 
cubitus  is  particularly  frequent  over  the  sacnim,  and  may  there  attain 
a  fearful  size,  all  the  soft  parts  becoming  gangrenous  dtm-n  to  the 
1x>ne;  it  mny  also  occur  over  the  heel,  the  trochanters  of  the  femur, 
head  of  the  Bbula,  scapula,  or  spinous  prooessea  of  the  vertebr»,  so 
oordinff  to  the  position  of  the  patient.  The  same  thing  may  be  caosed 
by  badly-ivpplied  dressings.  Tills  disease  is  the  more  luiplcnsant,  si 
it  usiiuUy  cumea  during  other  exhuubliug  aHeutions,     Although  nc 
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'luease  in  wbt(!h  the  patient  is  condemned  to  loag",  absolute  quiet,  is 

tratirel^  exempt  from  tlie  disagreeable  accompaniment  of  a  decubitus, 

tlill  some  peculiarly  dispose  tu  it,  eliicf  umung  wbicb  is  typlius ;  in 

ticnt5  with  scptii,;einin,  decubitus  occurs  very  early,  often  even  »fler 

to  five  days  of 'piict ;  it  usually  bi?gin9  with  a  very  cirouniscribed 

tioQ  of  the  skill  over  the  sacrum,  while,  with  proper  care,  eon- 

niptive  patients  keep  their  beds  for  months  or  years,  without  having 

[t>ed-«ores. 

This  disease  is  particularly  troublesome  for  the  patient,  because, 
oapecially  in  cdironio  maladies,  it  may  be  accompanied  by  great  pain ; 
in  acute  cases  of  typhus  and  septicaemia,  on  the  contrary,  the  patients 
Sfjmctimcs  do  not  feel  it  at  all  wIjcq  tUey  have  a  very  large  bed-sore. 
This  form  of  gangrene  is  particularly  diing'erous  when  the  exciting 
1  eauae«  cannot  be  entirely  removed,  und  it  becomes  progreswve;  the 
L  prognosis  is  worse  the  more  exhausted  the  patient ;  not  unfrequently 
^^Bed-sore  is  tJie  cause  of  death,  as  it  continues  to  enlarge  in  spite  of 
^^Ul  treatment,  or  it  may  be  the  origin  of  a  fatid  pyiemia. 
^^v  Too  great  Ungion  of  the  tlsatte^  causing  great  distention  of  the 
^^KresüeJs,  and  compressinr^  some  of  them,  induces,  on  the  one  hand,  a 
^^r'di">tni!>hcd  amount  of  bluod,  while  the  pathological  requirements  of 
tuttriment  are  increased;  on  the  other,  b  coagulation  of  blood  iu  tito 
cttpiUnries  from  the  increased  friction.  This  is  the  cause  of  gangrene 
ooourring  in  inflammation,  and  which  we  have  already  mentioned 
when  speaking  of  phlegninn,  but  it  must  not  be  said  that  every  stasia 
of  tlie  blood  in  the  capillaries  that  may  occasionally  occiir  in  inflam- 
mation is  to  be  referred  to  great  tension  of  the  tissues,  as  there  are 
fclso  other  causes.  It  would  Irad  mo  too  far  to  enter  on  theories, 
(>eci:dly  as  yon  have  already  heartl  them  in  the  course  on  general 
tbologv.  Moreover,  we  sliall  return  to  this  when  treating  of  throm* 
is  of  the  veins. 

3.  CoinpUie  arrtBtof  Oie  8npf>l>/  ofarttrial  tfood,  %vhich  is  particu- 

■!y  due  to  diseases  of  the  heart  and  Hrterics,  must  also  sometimes 

d  to  gangrene;  in  th«  class  belong  those  cases  of  gangrene 

lied  ffan^rmna  spontanea,  or  oftener  gangreena  Knih\  from  it« 

re  frequent  occurrence  in  old  persons;  this  may  wime  in  varinun 

Tmys  and  forma.     Titc  causes  may  vary   thus:  The  coagulation  of 

blood  may  begin  in  the  capillaries  (marasmic  thrombosis  as  a  result 

debility  of  the  heart,  or  insufficient  eonductinn  tJirough  the  smaller 

ries),  or  as  an  independent  thrombus  of  the  (trtery,  or,  lastly,  a 

thrombus  from  embolism;   excessive,  continued  aniemia   also,  with 

at  oonsecntive  oontraction  of  the  arteries  and  debility  of  the  heart, 

id,  lastly,  continued  spasmodic  contraction  of  the  srteri««,  may  in- 

gungrene.     Gnngnena  senilis  proper  is  a  disease  originally  oo 
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curring  in  the  toes,  rarely  in  the  fingers,  aa  I  once  uw.    '^ere  ai* 
two  cUief  furrns:  iu  uue  uf  tlicni  a  brown  spot  fbmia  on  one  toe}  it 
soon  becomes  bluuk,  and  ^Tndually  spreads  till  the  whole  toe  beooiDM 
eranpleteiy  di^*.     In  Tuvurnble  cases  a  lino  of  demarcation  forms  al 
the  pbalau^o-metH tarsal  articulation,  tlie  Ice  falls  off,  and  the  wound 
cicalrizna.     Hut  the  mummißcatton  may  go  higher  and  limit  itaeU  in  4 
the  middle  of  the  foot,  above  the  ntulteuli,  in  ilie  middle  of  the  leg^ 
or  just  Uolow  i1i<!  knee.     In  another  series  of  cases,  the  disease 
Kins  witli  syrnptonis  of  inflammation,  a^dematous  swelling  of  the  t 
very  grcjit  pain,  and  dark,  bluit>li-red  iX'lor,  which  subsequently 
oomos  blaok ;  tltere  are  stages  of  the  disoaso  where,  by  the  bluish' 
mottled  appearand  of  the  skin,  we  may  soe  that  iu  one  place  the  cii 
dilation  is  carried  on  with  the  gri;iit4>st  dll^culty,  while  elsewhera  i 
lias  already  ceased  ;  this  struggle  between  life  and  death  the  Frenc g-^.    ^ 
have  uut  inaptly  compared  to  death  by  asphyxia,  and  termed  atphyxC^^-^^ 
tocaU,  In  tltis  form  of  moist,  hot  gangrene,  tlie  disease  usually  -** — t^^  , 
several  toes  at  once,  and  extends  to  the  foot,  (ill  iu  the  oourse  of      ^^ 
few  weeks  the  entire  foot,  perhaps  also  the  leg,  becomes  Kangrenou.^c_^jy, 
at  the  same  time  decompositioD  soon  begins  Id  tlie  ocdetnatou«  st^c  ^^' 
rutanoous  C4'>llular  tissue,  and  the  danger  (if  ahsorptinn  of  putrid  "^t     __^ 
ter  through  the  lymphatic  vessels  is  much  greater  than  in  t  he  proc^^^«^ 
of  mummification.     Tlie  scat  of  the  disease  of  the  arteries  that  Liwlt     -^ , 
s[M)ntanooiis  gangrene  ^iiries;  'm  actäe  {mATa\s,n\K)  ffanffnt-mi  ***"'—  ,  _'■ 
the  priniury  citagulation  due  to  feeble  circulation  occurs  iit  the  c*^^toil. 
lariee  atNl  thence  cxteivds  backward  to  the  arteries.     The  feeblea    .^^^ 
of  the  arterial  circulation  may  be  due  to  rarioua  causes:  I.  To        ^^ 
minished  energy  of  the  heart's  aetJoo;  2.  To  thickening  of  the  w.^^/^ 
of  the  arteries  and  contraction  of  their  calibre;  3.  To  dcgeacni^..4DQ 
of  the  muscular  coat  of  the  smaller  arteries.     In  some  coses  ili      of 
these  causes  unite,  for,  in  old  persons  with  feeble  heart-action,  disc^ua 
of  the  arteries  are  the  most  frequent;  besides,  afTeciions  of  the  bc3«ri 
and  arteries  usually  have  a  common  constitutionid  cause.     This  is   m 
the  plane  to  discuss  extensively  how  far  rigidity  and  atheroma  of  tlw 
coats  of  the  artery  are  to  be  referred  to  iuQammatina,  or  to  ba    r^ 
gurded  as  a  )>eeuliar  disease ;  nor  can  I   permit  myself  to   diacuaa 
further  the  distinvtions  of  the  6ner  histological  points,  of  which  wc 
sholl  have  something  to  say  when  treating  of  aneurisms,  but  will 
simply  mention  that  in  old  persons  the  coats  of  the  arteries  are  oA 
tliiekenc«!,  and  deposits  of  chalk  form  in  them  to  such  an  •- 
the  whole  ortery  is  calciEed  and  the  cahbre  considerably  ui 
by  (be  thickening  of  the  walla,  and  tlie  inner  sur&cc  becomes  run, 
so  as  to  dltposc  to  the  fixation  of  blood-clots.    The  oriji^nal  q 
of  the  arteries  are  thus  lost  to  stich  an  extent   that  tliey  are  oei 
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ilsaUc  nor  oootraotJle,  and  bence,  pnrtly  from  the  dimiuislied  calibre, 
partly  from  the  luck  of  coDlraotility,  tlie  onwanl  movement  of  tJio 
blood,  already  inovod  Icsit  forcibly  on  account  of  the  feeble  antion  of 
tiie  heart,  ia  very  much  imjxHied,  ao  that  it  ie  easy  to  understand  how 
cnagnlatiua  uocurs  hi  such  caaes,  especially  in  parts  distant  from  the 
heart. 

While  the  cases  jttst  described  nre  with  nome  juntico  termed  senile 

I  gangrcof^,  nml  their  connection  with  arterial  tliAenaes  has  been  gen* 

«rally  reoognizeil  since  the  time  of  Dupuytren^  there  is  another  form 

of  Bpontaneoua  piof^rcne,  which  occurs  in  utd  persons,  but  is  disLin> 

iguishfd  from  (he  above,  because  a  targe  portion  of  uo  extremity,  us 

,of  the  leg  Bs  hij^has  the  calf  or  the  ktiee,  becomoa  gangrenous  at  once 

[This  ts4kes  place  us  follows :  Jo  the  chief  artery,  say  the  femoral,  along 

the  thigli  or  in  the  hollow  of  the  knee,  a  firm  olot  forms  and  adheres 

CO  the  wall  of  the  vessel  by  rough  prominences  on  the  internal  ooat^ 

duo  to  preoedcDt  atheromatous  disease,  or  else  forms  in  sac-like  dila* 

tstions  of  the  artery  and  gradually  grows  by  apposition  of  new  tibrine, 

8o  as  not  only  to  fill  the  calibre  of  the  artery,  but  to  plug  up  the  whole 

peripheral  end  of  the  vessel,  and  even  a  portion  of  tlie  central  end,  by 

thfi  fibiioous  clot.     The  etimicqucnce  of  this  stoppage  of  the  artery  by 

a  thrombus  developing  on  the  wall,  which  gniduully  arrests  Uie  col- 

kUeral  circuUtion  also,  is  usually  gangrene  of  the  whole  foot  and  part 

of  the  leg,  which  is  dry  or  moist  acconling  to  the  mpit^ity  with  which 

the  clot  h:iade\'el.pped  ;  it  is  occasionally  possible  to  trace  the  growtll 

'of  the  thrombus  by  the  spre.id  of  the  gangrene.     Not  long  since  I 

[observod  an  old  niau,  who  was  taken  into  the  hospital  for  Bpontaneoua 

gangreuc  of  the  foot.     He  was  so  thin  and  the  urterlc»  were  so  rigid 

that  tlie  pubtationsof  the  feaioml  could  be  distinctly  followed  into  the 

hollow  of  the  knee.     Subscqueutly  the  gangrene  progressed,  and  at 

same  time  the  pulsation  in  the  lower  part  of  the  artery  ceased. 

ilxtut  a  ffti'tnighl  Inter,  sliortly  before  death,  when  the  gangrene  had 

advnnced  to  the  knr^e-joint^  the  polsation  had  ceased  at  Poupart^s  Uga- 

tnent.      The  autopsy  confirmed   the  dingnaMs  of    nimplele   arterial 

The  gangrenous  leg  was  so  complclel}'  inumtniäed  that  I 

it  horn  the  body,  and,  to  preserve  it  from  further  destniction  and 

«rorma,  vamisbeü  it.     It  is  still  in  the  surgical  museum  at  ZUricb. 

Another  case  uf  arterial  tiirombosis  is  whore  the  primary  stoppage 
of  the  artery  is  caused  by  an  embolus.  A  olot  of  ßbrioe,  in  endocarditis 
or  detached  Irom  an  aueurisinal  sno,  may  become  wedged  in  an  artery 
of  one  of  the  extrenuties  ;  this  indm-es  further  deposit  of  iibrine.  Of 
late,  there  is  a  tendency  torefer  most  cases  of  softening  and  desiecatJwi, 
M  of  tlie  brain,  spleen,  etc,  to  such  emboli.  In  our  clinic  we  saw  a 
werj  interestit^  tvpical  case  of  this  varietv.     Six  weeks  after  conBno- 
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moiit,  a  youii?  tvoman  hod  great  swelling  of  Ibc  left  leg,  which  t 
scmju  fuUowed  lj^  a  dark-bluc  color  of  the  ekin,  aod  conipleto  putrcCao 
tioti  of  tlint  purl  of  the  body;  there  was  general  septic  poisoning 
wlieti  the  pHliunt  entered  the  hospital.  As  there  was  no  excCRsive 
uiazintii,  and  no  disease  of  the  arteries  could  be  discox-cred,  I  made  the 
diagnosis  of  endocarditis  with  fibrinous  vegetations  on  tlie  initml  vulve, 
and  detachment  of  one  of  these  vegetations,  with  its  lodgment  at  the 
bifurcation  of  the  left  poplite-il  artery.  I  held  to  this  diagnoais,  al* 
(hough  no  abnormal  munnur  could  be  diitcoverc«!,  for  it  is  well  known 
iliat  some  cAses  of  endoninltUs  run  their  course  almost  without  symp-  • 
tnms;  the  rapid  putrefaction  of  the  leg  must  have  ha^l  a  sudden  cause. 
As  no  line  of  demorcalioa  formed,  and  the  genend  condition  daily 
became  worw:,  we  could  have  no  hopes  of  saving  life  by  amputating; 
death  took  place  about  twelve  duya  after  the  first  symptoms  of  gan- 
gi'cne;  the  autopsy  fully  oonltnncd  the  diagnosi?.  It  seems  remark* 
able  that  do  collateral  circulation  stiould  derelop  in  such  cases,  aa  it 
does  after  ligation  of  the  femoral  artery.  I  can  only  explain  this  oo 
tlie  supposition  that  in  endocarditis  the  hearb'a  action  is  weakened, 
and  consequently  the  pressure  of  the  blood  ia  insufficient  to  dilate  the 
smaller  collateral  arteries.  ^h 

Very  run;  are  the  cases  where  from  excessive  amerata  the  arterica^f 
are  so  much  contnu;tod  tliut  but  little  blood  circulates  through  the 
smaller  ones,  and  the  nervous  excitation  of  the  heart  is  so  sliglit  ihat^^ 
it«  oontrnetions  ara  incomplete.    Cases  of  spontaneous  gangrene  froiOf^l 
this  causa  are  more  frequent  in  slender  chlorotic  females  than  in  men;      i 
the  patients,  who  are  genemlly  young,  often  suiTer  from  rigidity  of  the 
hands  and  feet,  fainting-fits^  and  fatigue.    Tins  disease  appears  to  be 
more  frequent  in  France  than  in  Germany  or  England,     There  is  an 
excellent  work  on  the  subject  by  Haynaudy  eutitU^  "  De  I'anphyxie 
locale  ct  de  la  gangrene  sym^trique  des  exträmit^s,"  IStiä.     As  inv-^| 
plied  by  the  title,  the  gangrene  is  usually  symmetrical  in   the  two^" 
limbs.     I  have  only  seen  one  such  case;  a  young,  very  omcmic  man, 
without  any  apparent  cause,  had  first  gangrene  of  the  tip  of  the  noae, 
then  of  both  feet     After  sulTering  for  mnnthn,  he  dieil ;  as  on  the  pa^ 
tient,  so  on  the  cadarer,  I  could  ftnd  nothing  morbid  beyond  the  ex- 
cessive, inexplicable  ameraia. 

The  form  of  gangrene  seen  from  eating  spurred  lye  is  referred  to 
permanent  spasmodic  contraction  of  the  smaller  arteries;  experience 
shows  that  this  substance  induces  contraction  of  the  oi^^^auic  muscular 
fibres,  especially  of  tliose  of  the  uterus,  and  it  is  8up}>o*'d  of  the 
uterine  arteries  also.  ^M 

Spurrefi  rye,  secale  contuttim,  in  a  diseased  grain  growing  in  tha  ^1 
far  of  rye  (seualn  cereale),  in  which  is  developed  a  peculiar  material. 
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ergottn.  If  hrcud  bu  niado  from  such  grain,  persona  eating  it  are 
affected  nrith  pci:tJiiu'  eyuiptoma,  which  are  comprised  under  tbo  namo 
erffotü/nus  or  rapkauiii.  Aa  the  above  diaease  of  the  grain  is  tMualty 
limited  to  certain  regions,  it  may  be  rcudily  understood  that  the  AU- 
ta«e  should  occur  epidemically  iu  men  and  bcasls.  It  has  Ijeen  known 
for  a  long  time,  but  the  fir^t  accurate  description»  are  of  an  epidemic 
in  France  in  1C30.  The  disease  seems  to  have  occurred  rarely  in 
Qennany,  England,  or  Italy.  Of  late  it  hardly  ever  occurs,  probably 
becuise  the  diseased  grain  is  better  known  and  is  no  longer  uBi?d  for 
&)od,  and  because  less  of  the  grain  is  grown  since  [xitatoes  have  come 
into  common  use.  From  former  descriptions,  various  forms  and 
courses  of  the  disease  may  be  distinguished,  of  which  «ometimes  one 
and  snmctinies  nnuther  prevuiled  in  the  different  epidemics  ;  possibly 
the  poison  is  not  always  the  same,  or  is  at  least  of  variable  intensity. 
In  the  acute  cases,  the  patients  were  soon  attacked  with  severe  gen- 
eral  cramps,  and  death  resulted  in  from  four  to  eight  days ;  cram[)6 
only  occur  occasionally ;  at  the  same  time,  and  previously  iu  the  pro- 
dromal stage,  tJiere  are  great  itching  and  crawling  in  the  skin,  but  par 
ticularly  in  ihd  lir-nds ;  then,  is  also  a  feeling  of  deadne«Ä,of  anoMthe- 
sia  in  the  #*n<'.9  of  the  fingers,  rarely  moist  gangrene  of  the  skin,  then 
of  whole  cylr^Pjitica.  In  more  chronic  ca.ses,  the  result  is  usually 
(avoniblc,  although  several  fingers  or  toes  may  I«  Kwt, 

■4.  We  have  still  to  speak  of  sex'eral  forms  of  gangrene  whose 
causes  are  not  exactly  known,  in  which  probably  several  influencea 
unite.  Among  these  is  so-called  watcr<?anker,  noma,  a  spontaneous 
gangrene  of  the  cheek«,  e«pecuUly  common  in  ehildnm,  which  is  most 
frequent  i»  cities  along  the  Baltic,  and  more  rare  inland,  Vvry  puny 
children,  living  in  cold,  damp  dwellings,  are  particularly  prone  to  thia 
disease,  in  wliich,  without  any  known  cause,  a  gangrenous  nodule 
forms  in  the  middle  of  the  cheek  or  lip  and  spreads  rapidly  till  the 
child  finally  dies  of  exhaustion.  It  b  doubtful  wlu^ther  this  is  due  to 
ftni-eniia  with  ftwhlencss  of  the  heart,  to  miasmatic  influtmw,  or  to  some 
peculiar  disease  of  the  blood.  In  occasional  remarlcs  alwut  sept!« 
cxmia,  we  have  already  stated  tliat  certain  morbid  slates  of  the  blood 
predispose  to  gangrene.  Under  tliis  cause  we  must  class  the  cases 
occurring  after  typhus,  intermittent  and  exanthematous  fevers,  in 
diabetes  mellitus,  morbus  Brightii,  etc.  After  and  during  these  dls« 
eases,  gangrene  of  the  tip  of  the  nose,  of  the  ear,  cheeks,  hands,  and 
feet,  occurs ;  and  in  rare  cases  an  exanthema  of  the  skin  miiy  pass  hito 
gangrene.  In  such  cases  we  may  consider  tliat  the  miasma  winch  has 
mduced  the  constitutional  disease  also  influences  the  ooniirrence  of 
the  gangrene;  and,  on  the  other  side,  there  seems  reason  for  the  ideji 
that  tb««e  caftes  are  mostly  the  result  of  feeble  action  of  tlie  heart 
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induced  by  the  long  illness,  whicb  proves  lusufHcieDt  to  carry  the 
blood  to  tlie  remoto  parts  of  the  body  with  sufEuioul  energy ;  accord« 
ing  to  tliis  \'iew,  tliis  giingretie  would  be  due  to  morasuiic  ctipilbiry 
tlironibo^is.  DoulitlftKa  various  cirouiustAnccs  act  more  or  less  promi- 
nently in  individual  cases,  so  that  no  definite  etiology  can  be  given« 
Tor  these  rare  forms  of  gangrene  from  iut^nial  causes.  I  may  also 
mention  that  stoiiiatitia,  from  excessive  ut^e  of  mercury,  also  has  a 
great  tendency  to  gangrene,  Vi'e  sliall  hereafter  spouk  of  a  jicculiar 
form  of  gangrene  of  u-ouitds,  the  so-called  hospital  ganffrene. 


There  are  rertain  im|Kirtant  prophylactic  rules  for  the  preventioo 
of  gangrene,  especially  of  decubitus  and  other  forms  due  to  pressure; 
even  gangrene  from  inflammation  may  sometimes  be  prevented,  by  re> 
Ueving  the  great  tension  of  the  tiisbuo  and  Uie  vcnuus  congesttcm  by 
an  incision  made  at  the  proper  time.  Bo  constantly  on  your  guard 
against  bed-sores  in  all  diseases  at  all  dtspoMid  to  decubitus ;  turn 
your  attention  to  this  point  ear]y  :  a  well-siufTcd  horse-hair  mattress  is 
tlie  best  sick-bf^l;  tlie  shecis  placed  over  it  should  always  be  kept 
smooth,  so  that  the  patient  shall  not  he  on  wrinkles.  As  soon  as  any 
redness  appears  over  the  sacrum,  you  should  be  diiuhly  careful  about 
the  passages  of  urine  and  fieces,  so  that  the  bed  may  not  be  wet.  Let 
a  lemon  be  out  and  the  reddened  spot  rubbed  daily  witli  the  fresh  juice 
hoai  the  cut  surface.  If  there  be  excoriation  over  the  sacrum,  place 
the  patient  on  a  ring  cushion,  or,  if  possible,  on  a  caoutchouc,  uir,  or 
water  cushiuti.  The  excoriation  may  be  painted  with  nitrate  of  silver^ 
or  oovered  with  leather  spread  wltli  lead-plaster.  If  tlio  decul>itu6  be 
gangrenous  from  the  firet,  and  this  begins  to  extend,  we  should  resort 
to  the  ordinary  treatment  of  gangrene,  of  which  we  shall  speak  pres- 
ently. 

The /y<vW  ?riffli(/H<in<  of  gangrene  has  two  chief  objects:  1.  To  pro 
moto  detachment  of  the  gangrenous  parts  by  ejcciting  active  suppunip 
lion,  which  is  accompanied  by  arrest  of  the  gangrene;  2.  To  firevent 
the  gangrenous  p:uls  decnnipoeing,  and  thus  acting  injuriously  oatbr 
patient,  and  infecting  the  chamber  too  much. 

For  tlie  first  indication,  moist  warmth  in  the  form  of  cataplasms 
was  formerlv  craploycd.  But  I  cannot  find  that  they  are  peculiarly 
efficacious  In  these  cases.  If  the  gangrene  be  moist  and  tbe  gnngrfr 
nous  parts  are  much  inclined  to  decompose,  this  would  only  be  favored 
by  tlic  application  of  cataplasms ;  for  the  detadiment  of  a  dry  eschar, 
which  does  not  smell  hiully,  and  when  the  line  of  demarcation  is  al- 
ready formed,  it  is  hardly  worth  while  to  hasten  tlic  prot^ess  a  little 
by  warmth.     Hence  I  prefer  oovering  the  gangrenous  parte  and  tbt 
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rdcT%  of  the  healtby  tissue  with  compresses  or  charpie,  soaked  in 
.|al('riiH>wnt<.'r,  and  thus  iu  moiät  gftngrooe  I  also  dutiiiiish  the  bud 
^  1 11  ^'11  of  the  decotuiKuiu^  subätaiicea.     For  ttic  saiuc  purpose,  u'e  may 
creosuti^uatiT  or  carbolic  acid,  or  diluto  piu'Ilied  pyroUgneouä 
'ä^l,  very  strong  ulculiol,  spirits  of  camphor,  or  oil  of  turpeatiae. 
xATOoal-fKiwder  ah:^ijrU  the  gnses  from  tlio  decompotung  suiistancois 
i^as  it  soils  the  ports  very  niucb,  it  is  perhaps  too  little  used.  Other 
■«rerful  antiseptics  are  acetate  of  alumina  (alum  3  v,  plumbum  oceti- 
^^x^xTi,  3  j,  aqua,  Bi   1),  s-'id  nml-tar  with  phister;  both  retntKliea  are 
^-^^ry  scniucaUc,  but,  like  all  siiiiihir  om-a,  niu-st  be  frusbly  applied 
0,C7«'eral  limes  daily  to  remove  entirely  the  stucU  of  the  decomposlDiQ^ 
x7«B.r^     Of  late,  penoangauatc  of  potash  (gr.  x  to   3  i  water)  bos  been 
^^tfyady  praised  as  a  loc-id  antiseptio  and   disinfectant;  X  have  made 
v^rtX  trials  of  it,  but  have  found  it  fur  inferior  to  the  remedies  pr& 
iouftly  mentioned.     Concentrated  solutions  of  carbolic  acid  in  olive- 
oil    i^y  3  ij  to  lb  1)  cause  symptoms  of  poisoning  (olive-green  urine), 
b^rnoe  ther  should  be  used  carefully.     As  soon  as  the  ganj^noua 
ifiT»*«*  has  become  aomewliat  detached,  the  slireda  should  be  removed 
-wrät^  tlie  scissors,  without  cutting  into  the  healthy  parts;   this  Is  par- 
Ltcrulorly  imprjrtant  in  ^raugrcne  of  tho  subcutaneous  cellular  thuiue, 
\vlaü.-li  is  often  extensive,  as  after  tnfiltraliou  of  lu-Iuc;  at  the  same 
time  the  loi^id  antiseptics  should  be  i^Mitliiui-d  till  healthy  granulations 
mn.se.    Led  by  tlie  anatomical  conditions  in  spontaneous  gangrene,  it 
hs^  been  advised  to  break  up  the  coagulallun  of  biood,  by  stroking 
aad  robbing  the  limb;  from  the  pain  and  swelllug  of  the  parts,  this  Is 
tsr^y  practicable;  iu  cases  where  I  have  had  it  dune,  it  has  had  no 
effo«t  on  tlie  progress  of  the  gangrene. 

If  t)>c  gangrene  affect  a  limb,  as  in  the  various  forms  of  sponta- 
and  senile  gangrene,  I  strongly  urge  yon  not  to  do  any  opera- 
tion till  the  line  of  demarcation  Is  distinct  If  there  be  merely  gan- 
^rvx^ne  of  single  toes,  leave  their  detachment  to  Nature ;  if  the  whole 
foot  or  leg  be  a&eoted,  do  the  amputation  so  that  It  may  be  merely 
lid  tu  the  normal  process  of  detachment,  i.  c.,  on  the  borders  of 
hi>althy  parla  you  try  to  dissect  up  only  enougli  sltin  to  cover  the 
•t»A»ip,  and  saw  the  bone  as  near  as  practicable  to  the  lino  of  demar- 
c»-^ion.  Thus  you  will  ocoiLsionalty  succeed  in  avoiding  a  new  out- 
*"~«Sak  of  the  gangrene,  and  in  saving  your  patient's  lifo.  If  the  patient 
**^^5ss  before  a  distinct  Hoe  of  demarcation  lias  fomipd  (as  is  frequently 
***'^  case),  you  need  not  reproach  yourself  for  having  neglected  am- 
P***«tion,  for  you  may  rest  assunjd  that  tlic  patient  would  have  died 
c^^Bn  (ooner  if  amputation  had  been  performech  Tlie  prr^osis  in 
K^^«»gi«ne  from  iotemnl  causes  (as  the  older  surgeons  termed  it)  is 
*C^r»eralIy  ba<l. 
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The  ititertial  treatment  should  be  strengthening»  in  some  casein 
even  Htiinuluiit.  Nourishing  food,  quinine,  acids,  and  occasionally  a 
few  doses  of  camphor,  arc  proper.  The  severe  pain  in  senile  gan- 
fi^ne  often  calls  for  large  doses  of  opium,  or  subcutaneous  iujectico 
of  morphine.  For  gangrene  in  stomatitis,  after  poiMJning  by  mercury, 
we  have  no  decided  antidote;  the  use  of  the  mercurial  should  be  at 
once  stopped;  if  mercurial  salve  has  been  employed,  the  poliein 
should  be  bathed,  placed  in  a  fresh,  airy  chamber,  pronded  with  eleao  | 
bwly  and  bedclothes,  and  have  a  gargle  with  chlorate  of  potash  or 
chlorine  water.  Nor  hiive  we  any  antidote  for  ergolin,  which  cans« 
raphania;  emetics,  quinine,  and  carbonate  of  nmnionia  are  chiefly  rec- 
ommended. We  oould  only  put  off  the  continued  absorption  of  putrid 
matter  into  the  blood,  by  amputation  ;  but  we  have  already  mentioned 
that  tliis  is  a  very  precarious  remedy  in  spontaneous  gangrene. 

At  the  opening  of  this  ch.ipter  I  «aid,  "The  immediate  cause  of* 
death  of  individual  ports  of  the  body  is  always  the  complete  cessa- 
tion of  till-  cnpply  of  nutriment,  mostly  duo  to  arrest  of  circulation 
in  the  ca]tillarie.s."     This  admits  the  poiwibility  of  gangrt-nt?  occur- 
ring in  tissues  where  capillary  circulation  slill  continnen.     Fomierlyl 
this  seemed  to  me  impossible  ;  I  cuuld  not  imagine  a  dead  ;;angn- 
nous  tissue  witli  capillary  circulation.     But  observations  at  the  bed- 
Bide,  together  willi  the  iinpressions  deriveii  from  >S(imt/r/'«  investiga-i 
tiona  of  inflammation,  have  made  it  seem  (o  me  probable  that  the] 
inflammatory  disturbance  of  nutrition  of  which  we  have  spokeni 
occasionally  atarts  up  and  cxlonds  so  rapidly  that  it   leads  directly 
to  arrest  of  the  vital  change  of  tissue,  even  before  the  occurrence  of , 
stasis  and  eoaguhitiuu  in  the  capillaries  ;  the  blood  then  eiri'ulatt 
in  tissues  whitdi  fulfill  no  normal  function  of  interchange  of  tissn<\] 
but  in  which  the  juices  are  being  deeomposcil  in  an  abnormal  way» 
which  may  even  be  the  same  as  putrefaction.     Paronychire  anc 
more  rarely  phlegmons  sonictimes  pass  bo  rapidly  to  gangrene,  that 
from  analogy  with  other  processes  it  seems  very  improbable  that 
they  should  be  due  to  arterial  thrombosis  ;  wlien  the  tissue  ha«  be- 
come gangrenous,  the  capillary  circulation  Boon  cease«,  but  not  froin^ 
disturbance  of  the  circulation  in  the  aderies  and  reins,  as  in 
grene  from  inr  amoral  ion,  but  from  arrest  of  function  of  their  wallt^ 
from  the  inflammatory  process,  which  I  regard  as  a  higher  grade  of 
the  inflamrantorj'  alteration  (  Cohnlifim)  that  takes  place  rapidly  in 
snch  cases.     It  seems  that  such  n  raphl  change  from  inflammatory 
alteration  to  destruction  of  ti«8ue  is  particularly  apt  to  follow  septic 
poisoning  ;   possibly  snake-poison  acts  in  the  same  way.     More  of 
this  hereafter.     Mere  we  must  again  mention  the  fibrinons  infilw- 
tions  of  the  cellular  tissue  [diphtheritic  phlegmons).    Some  clinical 
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obscrrations  seem  to  ehow  that  fluid  blood  can  continue  to  flovr  for 
a  time  tbrougli  tbe  vesatls  of  tisttueH  whose  juices  have  nearly  hard- 
ened, that  in  some  of  theac  ca.sc8  the  thruiuboHiH  w  only  the  result 
of  tbo  ialiltralioii  of  tissue,  and  that  tlio  tissue  sometimes  dies  l>e- 
iore  the  circulation  is  fully  arrest^-d.     At  present  we  cannot  fully 
«xplain  this  symptom  ;  I  only  wished  to  induce  you  when  opportu- 
nity offered  to  attend  to  these  practically  important  processes.    Tbe 
lew  is  not  new,  for  the  old  «urgcon»  regarded  gangrene  as  the 
iahest  point  of  inflammation. 
[Quite  recently  Dr.  K  con  Wiitvcarttr  has  described  a  case  of 
nt.\neoua  gangi-ene  which  ho»  hiiherto  probably  been  classed 
ith  :ttberomatou8  embolinm.     Tbc  patii-nt  was  fifty-seven  yeara 
,  and  for  years  be  had  suffered  from  pains  regarded  as  rheumatic, 
d  then  graduaJIy  gangrene  of  the  tots  and  of  the  foot  came  on, 
ind  made  amputation  of  tbe  thigh  nccestsary.     Examination  of  the 
reMeli  showed  proliferation  of  the  tntima  of  the  arteries  and  veins, 
eommenoing  in  tbe  large  trunks  and  not  leading  to  any  retrograde 
mciAoiorphosis,  teroiinaiing  in  a  cellalar  fibrous  mass  obliterating 
tbeTeanel    The  media  and  advcntitia  hardly  participated  in  this 
s,     Tbe  affection  would  he  a  primary  obliteration  of  the  large 
4isel.i  by  a  |H*culiar  form  of  enthirteritis  and  endophlebitis,  wbicb 
is  practically  important  to  recugnize,  as  in  cert:iin  cases  it  might 
duw  us  to  amputate  in  heaUhy  tissue  liofore  the  line  of  demarka- 
formcd,  which  is  not  the  custom  in  cases  of  ordinary  senile 
ne.     Tbe  ease  above  mentioned  recovered  ;  so  this  mode  of 
tmenc  gives  some  bo]kC8. 

It  has  Wen  previously  stated  that  in  some  person«  cold  causes 

mudic  contraction  of  the  arteries  which  induce»  temporary  corn- 

lele  an.-¥mia,  usually  only  in  certain  tingor*.     Such  symptoms  have 

o  been  observed  in  piticnts  in  whom  spontaneous  gangrene  de- 

opcd.     If,  fn)m  any  cause,  the  «pjism  of  the  arteries  does  not 

bside  the  anffimic  limb  must  become  gangrenous.     TIicsc  patient», 

u  are  mostly  3'OutLifuI.  also  have  other  symptoms  of  disturbed 

nialion,  »ueh  as  faintness  from  cerebral  anaimia,  continued  chilli- 

I,  great  de])rcssion,  etc. 

It  is  not  always  the  peripheral  portions  of  the  cxtremiti?«  that 

are  attacked  by  gangrene,  bnt  this  may  occur  in  the  skin,  perhaps 

symmetrical  part«  of  the  arm  (from  disease  of  the  nerves  of  tbe 

els) ;  demarkation  occurs,  eschars  fail,  ami  the  loss  of  substance 

heal«  by  granulation.    This  may  occur  occasionally,  while  in  the 

Kerral  temponiry  disturbance«  of  circulation  are  common. 
When  a  patient  has  to  He  steadily  on  the  bai-k,  the  skin  over  the 
rum  and  buttocks  should  be  examined  dally  and  washed  with 
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eqnft]  partR  of  vincgnr  and  vatcr^  or,  if  it  has  become  red,  it  ma 
rubbed  with  a  piece  of  lemon. 

Whun  ganj^rreoe  ha»  occurred,  l/tattr's  dressing  may  l>e  appliL<d. 
It  liaa  been  adviited  tu  the  c-ommeiiceiiieDt  of  the  disease  Ui  break 
up  the  blood-clolH  by  nibbing  ;  but  this  cflu»et(  too  mueb  pain,  and 
may  fltart  off  emboli  to  other  parts.  ^H 

If  gangrene  dcveluj^s  and  extends  very  slowly,  while  the  gea>^| 
eral  condition  of  the  patient  is  good,  there  is  probably  dit>eafie  of 
the  arteries  ;  tberc  is  no  exact  limit  to  the  gangrene,  Ktltl.  in  tbetie 
cases,  amputation  is  indicated  while  the  general  condllion  would 
render  it  endurable  ;  but  it  should  be  done  through  healthy  tissae, 
at  some  «liätance  from  the  gangrene. 

The  form  of  gangrene  called  noma  requires  particularly  ener- 
getic  treatment  to  arrest  the   progress  of  the  disease  :  we  should 
remove  the  dead  portion,  aud  induce  active  reaction  in  the  healthy 
tissue.     First  the  gangrenous  part,  usually  on  the  ebeek,  is  to  b^H 
divided  by  a  deep   incision   and  the  infiltrated  tissue  scraped  out 
with  a  ^^harp  scoop,  especially  about  the  gum»,  on  whose  b(»nlt'r  tlio 
gangrene  often  creeps  into  the  alveolar  process.    After  rem^viug 
all  that  can  be  taken  away  with  the  scoop  and  arresting  the  liHrmor-^H 
rhage,  apply  fuming  nitric  acid  to  the  raw  Aurfaco,  so  m  to  cause^^ 
a  firm,  deep  «lough  ;  then  fill   the  wound  with  chai-pie  soaked  in 
acetate  of  alumina,  and  over  this  apply  moist  warmth,  and  change 
this  dressing  twice  daily.    If  the  infiltration  of  the  cutis  pragrcssei, 
touch  the  parts  with  Itnctura  of  iodine.     The  gangrene  may  thuü 
be  arrested  in  some  cases,  and  life  preserved.     The  loss  of  subdtauc« 
must  he  ivplaced  by  plastic  opcrationa.] 


CHAPTER  XIII 

^CIDENTAL  TU  A  VUA  TIC  A  NT)  TXFLA  .VMA  TOH  T 
DISEAHES,  AND  POISONED  WO  UNDU, 


LECTUnE    XXIV. 


Dii*M*ft  wbiab  tamf  aocom^^nj  WaumTs  and  other  Paiotft  of  InfluBmatioo : 
X  ProgrcMW«  Piinileiit  and  riirulciit  Putrid  Diffui^e  liiflmnDiation  or  CoDulw 
^Wdc— t.  HMpital  Ooagnn^,  UWrntivo  Moociu-mHviim  l)ip)ithcria,  üleentiva 
Uriiury  I>iphüierk.— S.  Tnunibtlo  Eryilpelu.— t.  L;mpbau|flti«. 


0£NTLKSi£5 :  WliCD  Speaking  of  traumatic  iiiflnmmation,  I  told 

^(>u  that  it  did  Dot  extend  beyond  the  bounds  of  tbc  injury,  and  that 

this  wag  onlv  apparently  the  case  when  wc  could  not  uccurately  ex- 

amine  the  injured  part.     I  still  maintain  the  truth  of  this.     But  we 

bave  itlready  added  that,  from  various  accidents,  either  iiuntediiitely 

after  Ihe  injurv,  an  in  contused  wound«,  there  may  bo  very  severe 

progressive  inflanimation,  with  putrefaction,  or  that,  later,  secondary 

iaäatnmalions  may  develop  around  the  already  granulating  wound 

frura  cAusee  which  wo  mentioned  at  the  time  (Lecture  XTII.).    I  must 

now  t«»Il  vou  th^t  still  nnother  »erips  of  poculiiir,  partly  inflainmatory, 

pnrtlf  ganfrrenous  prfHVSKeti  occur  in  the  wound,  which  cause  severe, 

»Riall^  fm-enah,  («natitutional  diseases.    Some  of  the  latter  may  also 

oc47iir    without  any  thing  peculiar  bein^  ot)serrablü  in  tbe  wound. 

«"tl^v,  substances  may  enter  a  wound   already  existing,  or  at  the 

'Jnfc  of  its  occurrence  (aa  from  the  bite  of  n  pniscmous  or  disenscd 

viim^l),  which  may  induce  both  severe  local  intlnmmation  and  gen* 

^    blood-piisoniug.      In  this  chapter  I  shall  speak  of  all  these 

'^JT«  ;  I  will  try  to  give  you  a  general  view  of  them.     We  shall 

^^Ic     6rKt  of  the  local  symptoms  which  accidentally  accompany  a 

*Ott(acl,  <»■  an  inflanimation  due  to  other  causes. 
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I.  LOCAl.  DISEASES  WmCH  MAT  ACCOMPANY  WOUSDS  AND   UTHEK 
POINTS  OF  INFLAMMATION. 

1.  Fur  tiie  sukc  of  completeness,  we  here  mention  opiin  projrres- 
sire  6uj)|>urutivc  ami  sanio-piini1<rnC  ditTuM*  iiiflaminmion  of  ibc  cellular 
tissue.  Putrid  mnlters  whirh  fonn  on  fresh  wound«  from  gangrenei 
of  the  surfaces  of  the  wound,  and  may  difTiise  rapidly  in  the  meshes 
of  the  cellular  tissue,  occasionally  cause,  on  the  second,  third, or  fuurtb 
day,  tliosc  funns  of  inflummntion  of  the  cellular  tissue  that  are  cliar- 
actt'rizcd  by  rapid  decomposition  of  the  inflammatory  product  and  by 
rapid  extension.  If  the  patient  survives  the  demarkation  of  such  a 
phlejfmon,  the  process  always  end»  with  necrosis  of  the  inültrated 
cellular  tissue  and  panniculus  adiposus.  The  same  thing  occurs  ia 
tibrinouB  (diphtheritic)  phlegmon.  JJolh  processes  are  usually  «o«! 
conipanirnl  by  Revere  constitutional  symptoms.  If  suppuration  has 
already  hi'gun,  as  long  as  the  wounv)  is  npou,  phlegrironous  inllam- 
niation  may  spread  around  the  wound  from  mechanical  irritatioD| 
foreign  bodie»,  great  congestion,  retention  and  decntiiposition  of 
pus  in  the  recetmcs  of  the  wcund,  or  infection  of  the  wüund  with 
phlogogeuous  substances  of  various  sorts  (Lecture  XXI.). 

S.  IIo»piUtl  GanffraiCf  Ganffnieiia  HbwcomialU/  J'ovrritun  de» 
JTtSpitaux, — I  will  lirst  describe  the  disease,  then  add  a  few  remarks 
about  tlie  etiology.  At  a  certain  time  wo  notice,  especially  in  hos- 
pitals, that  a  number  of  wounds,  as  well  those  from  recent  operations 
as  those  that  were  gmnulating  and  cicatrizing,  without  known  cause, 
become  diseased  in  a  peculiar  manner.  In  some  cases  the  grantilat- 
ing  Burfaco  changes  [«irtially  or  entirely  to  a  yellow  smeary  pulp, 
which  may  be  washed  off  from  the  surface,  but  mure  deeply  it  is 
firmly  adherent.  This  metamorphosis  extends  not  only  to  the  granu- 
lating surface,  but  to  the  surrounding  skin  which  was  previously 
healthy,  which  becomes  rosy-red;  this  also  assumes  a  smeary  yel- 
lowish-gray color,  and  in  from  three  to  six  days  tlie  surface  uf  Uio 
original  wound  almost  doubles.  The  increase  in  depth  ia  less  in  Ui« 
so-called /«///)oi«  form  of  hospital  gangrene.  In  other  cases  a  fresh 
wound,  or  a  granulating  surface,  rapidly  assumes  a  crater  sliapei 
excretes  a  scro-putriil  fluid,  after  the  removal  of  which  the  tissues  lie 
axposed.  The  surroimding  skin  is  slightly  reddened.  The  progress 
of  this  molecular  disintcgralioa  to  thin  ichor  Js  usuall}-  in  gbarpty-eut 
circles,  so  that  the  w*uund  may  acquire  a  horseshoe  ur  trefoil  shape. 
This  ulcerous  form  of  hospital  gangrene  progresses  more  rapidly  than 
the  pulpous,  and  extends  with  especial  nipidily  in  depth,  Altbongb 
both  of  the  above  forms  occasionally  occur  separately,  they  are 
also  seen  in  combination,  I  have  seen  the  pulpous  form  oftenei 
than  the  uloorous,  but  acknowledge  that  ray  indiridual  expert 
cnce  of  diphtheria  of  wounds  is  based  on  a  small  number  of  ol^ 


n 


I 


TRAÜJUTrC  A-VD  INFLAMMATORY   DISEASES.  ETC. 


869 


faiODS.  Hospital  gangrcue  does  not  attack  cblefly  large  wounds, 
but  rather  insif^nilicant  iujuries,  such  as  Icecli-bitc»,  (;u|>-<:uts,  eren 
tbft  portions  of  sltin  iletiuded  by  a  blister,  while  it  nover  occunt  on  an 
uninjured  part  of  the  skin.  The  rescmblanoe  to  diphtheritic  iuflum- 
matiuii  of  the  mucous  membranes  is  niciitioufHl  bysonio  iiutliors,  Jiut 
after  seeing  a  wound  infected  from  u  diphtheritic  mucous  menibranCi 
I  am  convinced  that  diphtheria  and  hospital  gangrene  are  two  differ- 
ent prnt-epse».  A  wound  atiacketl  by  dif>htheria  is  covered  with 
thick  Sbriuous  rind«  ;  the  entire  wound  becomes  infihrnted  and  llitj 
burruuoding  parts  intensely  eryitipelatouR ;  then  a  large  pnrt  of  the 
iuEiltraled  tissue  becomes  necrosed  and  breaks  down  or  falla  off  in 
shreds.  But  we  du  nut  see  the  daily  progress  of  pulpous  degenera- 
tion, fonniiig  round  Ggurcs  on  the  margins  of  the  Mound,  which  are 
puffy,  vciy  sensitive,  and  inclined  to  bleed,  as  is  no  common  la  boa* 
pttai  gangrene.  It  is  well  known  that  after  diphtheria  uf  mucous 
membranes  panilysis  is  not  unfrequont;  but  this  lias  not  boon  ob- 
served after  hospital  gangrene.  In  the  latter  disease  there  are  at 
the  same  time  constitutional  symptoms :  at  first  the  fever  is  not  gen* 
arally  severe,  hut  there  is  more  or  less  gastric  affection  ;  the  tongue 
lit  coated,  there  is  inclination  to  vorait,  and  general  depression. 
The  disease  may  prove  dangerous  to  old  or  debilitated  persons,  es- 
pecially if  it  CHts  away  small  arteries  and  causes  arterial  hieinorrhage. 
The  large  arteries  often  resist  hospital  gangrt-ne  wonderfully,  1 
ODce  saw  ii  iriiui,  for  whom  an  inguinal  abace»»  bud  In-cu  opened,  at- 
tacked by  the  pulfious  form  of  the  disease;  the  skin  of  the  groiu  to 
about  the  size  of  the  hand  was  destroyed;  ilie  disease  had  ad- 
vanced so  de«"'p  that  about  an  inch  and  a  half  of  the  femoral  »rtery 
lay  exposed  in  the  wound,  and  ctmld  be  disiiuotly  sven  |>ulsu1ing. 
I  detailed  a  nurae  to  atay  with  the  palieut  constantly,  and  tu  make 
instant  compression  if  bleeding  should  occur,  as  it  might  at  any  mo- 
ment. The  pulp  was  thrown  off,  the  «ounrl  granulated  rapidly,  and 
fifter  H  Ittng  lime  omplete  recovery  took  pliire  wilhont  hii'murrhage. 
The  erysipelntous  r<iini'88  aeeompanying  diphtheritic  phlegmon  and 
hospital  gangrene  is  occasionally  as  sharply  bounded  and  desqua- 
mates a»  mnrh  as  in  erysipelas  about  wound«  otherwise  heallhy  ;  but 
it  has  not  the  same  tendency  to  spread.  The  constitutional  septic 
poisoning  is  worse  in  diphtheria  than  in  hospital  gnngreno. 

Views  as  to  the  causes  of  hospital  gangrene  vary  ;  lliis  is  chiefly 
tiecaose  many  living  surgeon»  have  bad  the  gooil  or  t>a(l  fortune  never 
to  hare  seen  the  disease ;  thus  in  Zurich  it  haa  never  been  scon.  Id 
bis  maxims  on  military  surgery  Stfomfyer  states,  as  a  young  phyaiciaa 
in  the  ßerlin  Charite,  he  had  oidy  seen  one  case  of  hospital  gangrene. 
Surgeons  who  have  not  seen  this  disease,  or  have  only  seen  sporadic 
26 
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raa«s,  think  it  is  due  to  gross  neglect,  dirty  dressings,  etc.,  and 
it  as  litilo  tnoru  tlmn  aa  ulcer  of  tbc  U-g  that  Iias  suiwrticially  become 
gangrenous  frora  dirt  and  neglect.    Otber  surgcous  suppose  that  hos* 
utal  gangrene  is,  as  the  name  would  indicate,  a  disoase  pccuiüar  to 
ie  hoapil&ls,  uud  that  ita  oecurroDce  is  only  promoted  by  neglect 
the  drei'sliigs.    Lastly,  a  third  view  is  that  this  furtn  of  gniigrene  is 
due  toepideitiii:  Influences,  nnd  that  its  name  is  in  so  Far  incorrect  as 
it  occurs  outside  and  inside  of  hospitals  at  the  same  time.     In  th^H 
hospital»  it  probably  aproads  by  inoculation,  for  I  do  not  doubt  tliat^ 
niftttor  cHti  be  carried  from  gaagrenoua  to  healthy  wounds  by  forceps, 
charpie,  spoiigp<t,  etc.,  and  there  eicito  the  diaeasa     Von  PUha  andfl 
J'hc/c  have  trxpressbd  the  belief  that  it  is  an  cpideniio-miasinatic  di«-^' 
ease.     In  the  surgical  clinic  at  Berlin  with  Fock  I  observed  an  epi- 
demic, while  the  disease  was  seen  not  only  in  other  hospitals  in  Bei^ 
lit),  but  in  the  citv,  in  ])atients  who  could  not  be  proved  to  have  had 
any  thing  to  do  with  a  hospital.    The  disease  apixmred  very  suddenly, 
and  entirely  disappeared  in  a  few  uiontha,  ullliough  the  treatment  of 
the  woundei  had  not  been  at  all  changed,  nor  could  anv  chaugtra  bo 
made  in  the  hospital  itself.     This  seems  to  &bow  that  the  causes 
not  lie  in  the  huspitJil  itself.     Epidemic  hos{MlAl  gangrene  might  no-j 
cur  from  certain  small  organisuis,  whioh  are  rarely  developeil,  whidi, 
tike  a  fennent,  induce  decomposition  in  the  wound  and  granulating 
tissue  ;  hence  I  should  preferably  compare  this  disease  of  wounds-, 
with  blue  suppuration,  which  causes  no  injury  to  the  wounds,  but 
aecorsjing  to  .Lürh\  like  blue  milit,  is  caused  by  small  organUnis  nndl 
Clin  infect  other  wound».     The  rctguirements  for  the  growth  of  these' 
small  bodies  are  probably  particularly  favored  by  certain  atmospberte 
iiifliienpeB  ;  hence  the  disease  spreads  epidemically.      Tliero  »8  no 
doubt  that  in  the  putp  of  every  hospital  gangrene   micpoeocci  and 
streptococci  are  just  as  frequent  as  in  th«  secretion  of  simple  dipb- 
iherilic  »vouiid».     But  it  hus  not  been  proved  that  they  were  in  lb« 
tissue  before  it  was  destroyed,  that   they  grew   in  il,   or  broke  it 
down  into  ptdp ;  nor  has  it  (wen  shown  that  this  Is  a   peculiar  va- 
riety of  micrococcus-     Itut  it  is  certain  ilmt  tlic  transfer  of  hospital 
gangrene  pulp  or  putriil  matter  to  healthy  wounds  usually  (a1way%j 
according  to  FUrher)  induces  hospital  gangrene,  and  this  ia  veiy] 
important  in  practice.     From  mv  recent  expeiience  in  the  Vieotubl 
General  Hospital,  I  am  more  and  more  convinced  that  this  disease 
results  from  specific  causes,  entirely  independent  of  pyiemiii,  septi- 
ciemia,  eryaipelas,  and  lymphangitis,  although  it  may  be  followed 
by  cither  of  these  diseases. 

The  fu-st  [wint  in  the  treatment  is  strict  isolation  of  the  patient«, 
who  should  have  special  nurses,  dressings,  and  instruments.     U  thii 
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'ftW^BOt  entirely  prevent  tbo  spread  of  the  disease,  as  the  oontagiaa 
majr  poasilily  be  carried  by  the  uir  from  a  diseased  to  a  bcAlthy 
wound,  still  experience  shows  that  it  intorFeres  with  the  spreiid.  Id 
some  opid^tnicji  in  military  hoKpitals  it  was  necessary  entirely  to  va- 
llate certain  localities.  Locally  v:g  should  apply  Ktronj^  chlorine- 
water,  or  Spirits  of  camphor  or  turpentine,  to  these  \\ouuds.  Some* 
times  painting*  the  part  every  two  hours  with  tincture  of  iodine  acta 
well,  oraulution  of  acetate  of  alumina  applifnl  on  a  compress  till  the 
wound  becomoa  clean;  but  the  solution  should  not  be  too  coiiccn* 
trated,  and  its  application  should  be  atiipped  wbcn  the  proccsH  rcaaes 
to  spn:ad.  If  this  also  prove  inedectuul,  it  has  been  recommended 
to  bum  the  wound  dowu  to  the  healthy  tissue,  so  that  the  sloug'fa 
shall  reniuiu  attached  six  or  ci^ht  days,  as  in  a  healthy  wound.  1 
£iid  it  just  as  effeciual  to  cautL-nze  the  wound  n'ith  fuming  nitric 
«cid  or  curlKilic  acid,  but  these  cauterizations  also  should  extend  to 
the  healthy  borders  of  the  wound,  and  be  repeatetl  till  the  slough 
rtrmains  ailliercnt.  The  general  treiitment  should  be  strenglbeniug, 
or  ev«D  stimulant.  The  fever  occiirrinj!^  in  hospital  gangrene  le  due 
lo  real>sorption  of  putrid  niattor,  und  docs  not  differ  from  ether 
forms  of  putrid  fever. 

The  pulpoua  phagedenic  gann^-ene  above  described  is  eapeoially 
tpt  to  nccur  in  wounds  of  the  mouth  or  uriniiry  bhidder,  even  witfa> 
out  any  external  sounn*  uf  iufectiun.  I  iiieution  this  here  becauae 
tbese  diseasf-s  nn'-  doubtlcbs  allied  to  phugcdL-nic  diphtheria,  al- 
tboug'h,  fruiii  their  Itrnitatiun  to  certain  parts  of  the  body,  they  more 
properly  belonjif  to  special  aurgery  and  the  clinic.  After  extirpation 
of  large  (xirtions  of  the  tongue  and  resection  of  the  lower  jaw,  I 
have  sometimes  seen  a  rapid  pulpy  breaking  down  of  the  wound  fol- 
lowing bard  and  extensive  infdtnition  of  ibo  oellubir  tissue  ;  here 
there  is  a  combination  of  diplitherilio  phlegmon  with  phagedenic 
uloeralion.  Slost  of  these  eases  ended  fatally  fiom  septicemia  ; 
others  recovereil  after  the  whole  celhilar  tissue  h:id  hecttme  necrose«! 
and  been  thrown  off  by  free  suppur.ition.  Although  rauciw  and 
saliva  coming  in  contact  with  these  wounds  muy  have  no  phlogoge- 
nous  or  septic  qualities  of  their  own,  putrid  ferinents  may  be  mixed 
with  tbem,  such  as  are  occasionally  found  in  the  coating  on  the  gums 
and  between  the  Icolh  of  patients  who  do  not  clean  their  mouths  ba- 
bitually,  or  neglect  this  on  aecout:t  nf  painful  ulcers  in  the  mouth. 
So  Ibis  fernicnt  will  Ix*  carried  to  wounds  in  the  mouth  by  lite  mu- 
oiis  and  saliva,  thus  justifying  tbe  name  tmicottA  mihory  diphtheria-. 
This  disease  only  threatens  the  patient  during  the  lirst  five  days 
after  n{>eration;  only  recent  wounds  in  the  mouth  are  infected  by 
the  ferment  in  quesiion;  if  good  granulations  have  once  developed, 
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thia  dipbtheiia  does  not  occur,  udIbss  tliore  be  infection  from  with* 
out,  or  the  wound  tic  nicclmuiually  injured  and  the  gnnulationa 
partly  dcHtrovcd.  In  this  disease  ibc  uotistitutiotiiii  symptom»  may 
be  very  severe,  and  the  pntietita  are  particularly  subject  lo  sudden 
collapita,  wbioh  is  tbe  more  dangerous  as,  from  the  itnpairmeDt  of 
nuiriunn  wblcli  has  often  gone  before,  the  pativuts  arc  usually  much 
debilitated. 

After  operations  for  stoue,  tirclbrotninv,  vcsiüo-rafpoal  ßstula,^^ 
or  ectopia  vesicTP,  pulpous  breaking  down  of  the  edges  of  the  wonnd,^^ 
with  tibrinous  coating  of  the  vralh  of  the  bladder  or  of  the  vagina, 
is  not  rare,  eftpocially  wh<^ii  the  urine  i*  alkaline.     As  this  diseaso  is 
associated  M'ith  decompositioa  of  tbe  urine,  it  Is  called  urinary  dipk- 
theria.    Tiiia  form  of  dipbtberi»  is  ihe  mildesL  of  those  above  men- 
tioned, from  having  little  tendency  to  Kprend,  and  running  its  coursO^H 
without  cunstitutioual  symptuins,  if  tlio  woucid  is  kept  clean.    Karclj'^^ 
the  mueous  lucoibranes  break  down,  but  more  frequently  the  process 
betroinca  a   purulent  retroperitonitis,   wliich   becomes  a  peritonitis 
und  causes  death.      Dipbilieritio  influnmmtion  of  tbe  viigina  also 
may  spread  as  superKeial  suppuration  to  ibc  inner  suriace  of  tbe 
uterus,  and  thence  through  the  oviducts  to  the  peritoneum;    thia, 
suppurative  peritonitis  also  is  usually  futid.      Under  such  circuit 
atanoes  I   have  never  seen  fibrinoiiä  inflanunations.     In   tbe  Utt« 
oases,  wiiich  unfurtutiately  are  not  rare  after  cuiitincuicut,  but  do  uu| 
often  occur  after  operations  for  vcsico-vagitial  fistulu,  severe  ooDSti 
tutiuiiul  Symptoms  are  early  manifested. 

In  the  pulp  from  mucous-salivary   and  from  urinary  diphtheria 
uiiorooocci  and  streptococci  are  constantly  found  ;  they  arc  just  as 
regularly  found  in  the  coating  of  the  gums  and  tongue,  and  in  uriae 
whic))  has  become  alkaline,  but  seem  lo  develop  with  particular  ra- 
pidity in  this  pulp.     The  contagious  pHneiple  of  this  pulp  baa  n< 
yet  been  separated  from  the  micrococcus;  so  we  may  suppose  th 
latter  hiut  in  or  on  it  the  contagious  material,     liiere  is  no  pro< 
that  micrococci  from  any  source  can  erotle  this  process  ;  but  manj 
observations  tend  to  show  that  these  vegetations  take  up  contagiotis' 
substances  very  readily,  and  so  become  vehicles  of  contagions  and 
ferments.     If  we  inoculate  the  cornea  of  a  rabbit  with  a  fluid  coo- 
Uiiiing  niicrofoeei,  the  interesting  experiments  of  A*««»»/«^,  Ebcrth, 
L^er^  Stromeycr,  Dol/tc/ienlcüir,  Orth,  Frisch^  and  others  show  that 
tlie  coiixus  grows  to  »  certain  point,  :iud  in  some  cases  ^wben  nnao-^ 
oompaoied  by  any  peculiarly  injurious  substances)  cauaes  irritatior 
chiefly  mechanically,  tiy  separating  the  corneal  lamelkc,  so  that  lh< 
coccus  ccilony   gradusdly   becomes  enveloped  in   pus,  and  then 
thrown  off  with  the  pua  ;  but  in  other  oases  (if  the  inoculated  mat 
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ler  has  very  deleterious  properties)  the  whole  ooroea  may  become 
l^grenous  in  tweuty-four  hours,  and  the  jGrrowth  of  the  uoccus 
hardly  be  aa  grent  as  in  the  firat  instance.  Lastly,  ca^ea  occur  where 
the  0OOCU8  growth  induces  no  rcactiou  iu  tlie  wirnea,  but  diaappoais 
without  leaving  a  trace;  this  is  even  the  rule  in  inoculating  the 
cumca  of  the  dug. 


rut.  Oft . 


t,  Fnpia  frnm  Ihr  nttmet  of  a  nliMt ;    mn-ui  |in»Ilfi>raUnn  hit|w<«B  Vb*  bimcIlK  tif  lltn  ramM,  In- 
44«m1  l>)r  biMCMlDUqin ;   dlflitljr  inocntlloit.     b,  Onn  point  of  a,  inairaiaud  dUO.     After  A'riwk, 


From  this  It  fullovvs  thiit  the  intensity  and  nature  uf  iuflamnia- 
tions  induced  by  auch  contaj^ioiis  do  not  depend  on  the  coccus  pro- 
liff>ratiou  itself,  but  on  the  injurious  qualities  of  the  matter  conveyed 
ivtth  the  coccus. 

I  (bought  you  should  be  told  these  things,  go  that  you  would 
have  8ome  knowledge  about  processes  %Thich  are  now  so  much  dis- 
etiseed.  I  recommend  for  your  special  study  the  excellent  mono- 
graph on  hofpitnl  gangrene  by  C.  /leine. 

3.  Eryafprla»  trttumatinan.  Krysipcla«,  as  previously  mentioned 
(page  3(^4),  in  cinssed  among  tiie  acute  exanlliemata,  and  is  chnrnc- 

ised  by  a  diffure  ftwelling,  roay  redness  of  the  skin,  and  pain,  aa 
well  as  by  the  accompanying  fever,  which  is  usually  severe.  Erysip- 
elas ha^  a  peculiar  relation  to  the  other  exanlheniata  ;  on  the  one 
hand,  because  it  often  accompanies  wouuds,  although  it  may  appar- 
ently come  spontaneously;  on  the  other  hand,  because  it  does  not 
gencmlly  spread  by  such  an  intense  conlagion  as  measles,  scarlatina, 
etc.;  lastly,  also  boeauiw,  when  otte  hn*  had  this  dtseflse,  he  is  not 
only  not  »afe  from  another  attack  of  it,  but  in  some  cases  is  even  pecu- 
Early  prMÜHposcd  to  it.     Aa  [  dare  hardly  assume  that  you  hme  al- 

E ready  studied  skin-disoaaea  carefully,  wo  will  here  bnc6y  review  the 
■ymptoms  of  this  diaeaae. 
Ita  commencement  may  vary  by  the  fever  preceding  the  exanthema. 


374 


EfiTSIPELAä  TRAUMATICÜM. 


or  hf  their  simultaneous  appcariinco.      Suppose  rou  hare  a  patient] 
with  a  «uppiiTHting'  wound  uf  tlit-  head,  and  after  he  tias  been  previ- 
ously well,  and  the  wound  was  healiu^  tiicvlv,  you  find  him  with  high 
fever,  whit'b  may  ti«ve  been  preeeded  by  a  chill;  you  examine  the  pa- 
tient, and  can  find  nothing  but  some  i^stnc  derangotnent,  ait  evinced 
hy  a  coated  tongue,  bad  tat>te  Ln  the  muntli,  nausea,  and  loss  of  appe- 
tite.   This  stuto  is  present  at  the  onset  of  so  many  acute  dlscasea^^ 
that  you  cannot  at  oni>e  make  a  diagnosis.     Besides  the  possibility  of  ^| 
an  ftt'cidentnl  complication  wttli  any  «cute  internal  disease,  you  would  ^^ 
think  uf  phlegmon,  lymplinngiti»,  and  erysipelas.   Perhaps  twenty-four  ^^ 
hours  later  you  And  the  wound  dry,  dtHohnrging  a  little  serous  secre-  ^M 
tion ;  for  some  distance  araund  there  are  swelling,  redness,  und  pain,  ^H 
or  the  granulations  are  large,  swollen,  and  croupous;  the  redness  of  the 
skin  is  of  a  rosy  hue  and  everywhere  sharply  bound<d  ;  the  fever  is 
still  tolerably  intense ;  now  the  diagnosis  of  erysipelas  canuot  be  mis« 
taken,  and  we  are  well  content  that  we  have  to  deul  with  a  disease 
which,  although  not  free  from  danger,  is  one  of  the  less  d:ingeruuü  of 
the  traumatic  diseases.     In  a  second  series  of  eases  Hie  erysipelas  ap- 
pears with  the  fever.     We  may  for  a  brief  period  doubt  whether  the 
case  be  one  of  lympltangitiR,  inflammation  of  the  subcutaneous  cellular 
tissue,  or  of  erysipelas,  but  the  course  of  the  disease  will  soon  «!iow 
this;  the  extent  that  the  erysipi-latous  inflammatinn  of  the  skin  has 
the  first  day  rarely  remains  the  same,  but  it  usually  spreafis  farther 
and  farther,  in  such  a  way  thnt  the  rounded,  tongue-shaped,  project- 
ing borders  of  the  luflamed  skin  arc  always  sliari>ly  l>ounded,  and  we 
can  actrirately  follow  its  removal  from  one  side  to  the  other;  in  mnnv 
CMSCB  the  redness  advances  tike  fluid  in  bibnlnna  pnper.     Thus  the 
process  may  extend  from  the  head  to  the  nock,  ihcnee  to  the  slioul- 
ders,  or  the  anterior  part  of  the  tnink,  or  even  pass  down  the  arm,  and 
finally  may  even  reach  the  lower  extremities,     jyteffer  has  obserred 
that  the  mode  of  extension  of  wandering  ervsi|>elas  is  almost  alway» 
the  same,  and  is  pmbuhly  due  ro  the  (low  nf  certain  fluids  (Ivmph), 
whioh  again  depends  on  the  arrangement  of  the  filaments  of  ihe  ou(b. 
As  long  as  the  erysijMdas  spreads  in  this  way,  the  fever  usually  remains 
at  the  same  height,  and  thus  old  or  debilitated  persons  are  readily 
cxhausle[J.     Most  cases  last  from  two  to  ten  days  ;  it  is  rare  for  one  to 
continue  over  a  fortnight ;  the  most  protracted  case  1  have  seen  was 
one  lasting  thirty-two  days  and  recovering.  In  th'iaeri/JiipeUt«  anihulan» 
or  serpen«  you  will  notice  that  the  same  firadc  of  inflannnation  of  the 
skin  only  continues  a  certain  length  of  time  in  one  place,  so  that  when 
the  erysipelas  advances,  the  whole  surface  is  not  inHamed  at  once, 
but  only  a  part  at  a  time  is  at  the  acme  of  the  local  inHammatioo. 
After  the  inflammation  haa  remained  at  the  same  point  about 
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^f-«rep  days^  the  rerlnc-ftfl  grows  Ipss,  tlio  skin  dpsqimmiites,  partly  aa  a 

-^—yuii-like  powder,  ur  in  scales  and  tags  of  epidermis.      In  some  cases, 

^— ^en  st  tbc  cotnuien cement  of  the  erysipelas,  the  rpidermis  rise«  in 

,^^^»sicU*s,  which  aro  fillud  with  »crum  {erysiptlaa  IuHohu/h).     But  this 

^^^'»ipelas  is  nut  u.  peculiar  form  of  the  disease;  it  only  iudicatcs  rapid 

^^fcudation.     We  not  uufrequontly  see  vesicles  appear  ou  the  face  in 

^. ^-^sipotaft,  while  on  the  rest  uf  the  body  the  disease  has  the  usual 

f^^F*™-     ^f  erysipeia«  attaoka  the  sealp,  tlie  hair  often  fails,  but  grows 

^r-ain  quickly.     According  to  my  ex|>eripnrH;,  ihc  disease  i»  most  fre- 

Q«»«nt  on  Uie  lower  limbs,  then  on  tbe  face,  upper  extremities,  breast 

1^3  a)  back,  head,  neck,  and  belly.     This  scale  of  frequency  probably 

^«^-pcitds  oQ  the  pruportiouate  numbers  of  iu juries  iu  the  diHerent 

-j^xts  uf  the  body. 

Krystpclas,  like  other  exantlreraata,  may  be  HCcoEiipauicd  by  vari* 
oixsint^rnul  diseases,  as  pleurisy,  and  erysifielaa  capitis  by  ulctliI;^iliB; 
t^AxC.  on  che  whole,  thes^  complientions  are  rare,  and  wlien  they  occur 
sre  usually  a  result  of  the  disease  ailvanc^ing^  to  the  deeper  parts. 

Tbe  c  jursp  of  erysipelas  is  usually  favorable.  Of  one  hundred  and 
thirtr-sevru  cases  of  the  uncomplicated  disease,  which  I  observed  in 
Zurich,  (en  died;  children,  tild  person!»,  and  patients  debilitated  by 
previous  discatw.'  are  most  endangered,  Hud,  acfordiiijy  to  my  experi- 
ence» they  usually  die  of  exhaustion  from  the  continued  ferer ;  on 
autopsy,  we  tind  no  rt-tnarkuble  change  at  any  organ  that  can  be  re- 
f>nrd«d  as  the  eitu»e  of  deutli.  Cluiidy  swelling  and  |)arlial  granular 
defeneration  of  thelivcr,kidneys,aDd  epithelium,  and  softness  of  the 
■pleen,  are  found  in  cases  of  fatal  crysipolan,  us  after  all  intense  bluod- 
■ii«p«is«».  The  nature  of  erysipelas  is  not  fully  understood,  as  its  euuse 
ntwl  thf  mode  of  its  profrrcss  are  not  quite  cleiir.  Dilatation  of  the 
raptllüHes  of  the  cutis,  serous  exudation  in  tlie  tiftf^ue  itself,  and  an 
ttrti-v«  development  of  the  cells  of  the  rele  Malpighii  are  all  we  can 
fiiirl  anatomifiilirj.  The  dis^'^ase  rarely  extends  to  the  subcutaneous 
eellular  tissue  ;  it  is  true,  this  swells  enormously  in  some  places,  as 
in  the  evelids  and  scrotum,  being  greatly  saturated  with  serum  ;  but 
in  most  cases  thiscederaa  recedes  without  anv  sequelae.  Inrareuusea 
thiscedemniittninsftueha  gnidetlml,  as  a  result  of  tbe  great  distention 
of  tissue.tho  circulation  of  blood  is  arrested, and  the  parts  (nstheeye- 
lids)  Btiiiy  become  wholly  or  partly  gangrenous.  Should  all  tlie  skin 
of  an  upper  or  lower  eyelid  be  lost  in  tiiis  way,  it  would  cause  great 
deformity  :  hut  nsnallv  onlv  small  portions  mortify,  and,  in  the  upper 
lit]  partinilarly,  the  skin  ia  so  plenty  in. most  persons  that  the  defect 
■s  Btibseqaently  but  little  noticed.  In  other  oases,  after  tbe  subsi- 
dence of  the  erysipelatous  inflammation,  there  remains  a  swelling  of 
'h«  aubcutaueous  tissue,  in  which  wu  may  diatiuctly  feci  Quctuation, 
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and  hy  incision  may  evacuate  pus.     Microsoopic  examination  of  si 
AJfccLed  with  cr^-sipeUs  sliuwa  ooly  more  or  iess  inlihratioii  of  tht 
nutis  and  subcutaneous  tissue. 

The  causes  of  erysipelas  evidently  vary  ;  that  occurring  without  a' 
wntinri,  npontuncoua  eryaipolaa  capitiii,  is  said  to  come  mi3St  frequently 
after  catching*  cold.     Some  old  persons  are  sxid  lo  have  this  disease 
every  year,  ia  spring  or  autumn;  psyrhical  influt-ncesare  also  blamed 
fur  it,  especially  terror,  particularly  in  women  durinfc  ibeir  menst^s. 
I  cannot  vouch  for  Iho  latter,  but  think  it  may  belouj^  to  medical 
tradition«).     Disturbances  of  digestion  are  also  regarded  as  causes.  ^^ 
I  am  very  skeptioal  of  all  the  views  which  are  not  based  on  accunit«:^| 
Observation,  but  rest  on  tradition;    indeuJ,  I  consi<ler  it  doubtful  ^^ 
whether  er^'sipelns  ever  occurs  without  having  Bturied  from  a  wcuod 
or  some  point  of  in6ammation  already  existing*. 

From  what  I  have  seen  of  erysipelas  trattmaticum,  my  idea  con- 
cerning it  is  as  follows ;  I  cousiUer  the  local  afieetion  as  an  inflamma- : 
lion  of  the  cutis,  iti  which  the  inflammatory  irriiatiuu  {rmdually 
spreads  through  the  lymphatic  net-works  ;  the  way  in  which  the  in- 
flammatory redness  spreads  and  is  sharply  boundcxl  shows  positively 
that  the  process  is  limiied  to  the  vascular  districts ;  by  close  observa- 
tion we  may  see  that  very  often,  close  to  the  border  of  the  redness, 
there  forms  a  red,  round  spot,  at  first  circumscribed,  which  soon 
unites  with  the  previously-reddened  portions  of  skin;  these  newly- 
fomiinj^  red  epots  evidently  represent  vascular  districts  ;  we  see 
Bomething  similar  when  we  inject  the  »kin  through  an  artery ;  then, 
too,  the  color  from  the  injection  first  appears  in  fpots,  and  ttnly  unites 
when  heavy  preftaure  is  made  on  the  s^Tiiip^;  now,  an  the  venous  and 
lympliatic  di.stri:;ts  in  the  skin  are  to  some  extent  analognua  to  the 
arterial,  the  irritating  poison  causing  the  dilatation  of  the  blood- 
vessels might  circulate  in  one  of  these  tracts.  TIte  arterial  and 
venous  tracts  in  the  cutis  have  few  connecting  branches  parallel  to  the 
surface,  wiide  the  lymphatic  vessels  have  very  many,  and  but  few 
branches  going  down  into  the  subcutaneous  tis.^ue  :  tlius  the  exciting' 
poison  mav  readily  spread  superticially  in  the  cutis,  like  liquid  in  bibu- 
lous paper,  but  it  also  enters  the  subcutaneous  lymphatics,  and  often 
causes  iiitluininatiou  then-,  as  well  as  in  the  nei-jhboring  lytnpbatio 
glands,  striiited  n3diK-»s  of  the  »kin,  and  swelling  uf  the  adjacent 
lympfautio  gland».  When  I  here  speak  of  a  septic  or  other  similar 
poison  as  u  cause  of  erysipelas,  I  refer  only  to  traumatic  erysipcUs, 
for  I  ihiiik  I  have  satisfied  myself  by  observation  that  this  is  alwftys 
of  toxic  origin.  Cono^^niing  the  nature  of  this  poison,  I  may  say: 
I,  It  is  cbieHy  blood  mixed  with  decomposing  secretion  from  the 
wound  tltat  induces  erysipelas,  wliich  tlten  appears  the  second  or 
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J 1^  ird  day  after  ihe  injury  or  operation.     2.  There  is  probably  a  dry, 
J  «^sl-liko  sub:(tuiice,  wbtL'h,  coifiiug'  on  the  wuuDd»,  whether  f^e^h  or 
i^v-«tioliting^,  cuuitc'ii  erysipelas;   this  substance  cUii^  es{iecially  to 
gf>0nges  and  dressiags.     I  have  ohcu  ubscrvx-d  that  putiuiit»  operated 
0S3t    afler  each   olher,   under  the  same  clrcumstamx's,   iu   the   same 
Q«^»«:nting^roi>inf  all  had  erysipelas  on  the  frc'«h  uoundA  a  fev  hour» 
nfe*f  the  oporaiion,  without  retention  of  secretion  fmnj  the  wound, 
Bltl"""ff^i  thi-y  h»y  in  perfectly  gepai^te  wnrds  of  the  hospitul.     Ery- 
»i  i-»«'"^  '''■UB  becomes  domesticated  in  thu  hospital ;  the  infecting  sulv 
pffpgiw  may  be  transported  on  the  clothes  of  the  surgeons  making  the 
jt-^ssings;  it  may  aiiberu  to  iiistruuionts,  beds,  or  I'ven  to  the  walls. 
'  Tb<^  niort'  lurc'unitely  I  examined  the  cuses  of  erysipelas  in  tlio  Zürich 
lilal,  and  in  my  clinic  in  Vienna,  Oie  more  evident  mhs  iis  occur- 
*tet»e*  in  groups — an  occurrence  entirely  indcpcndont  of  all  other 
tiiorbifl  inlluenccs  outside  of  tho  hospital.     From  atalisiics  during 
two  vear*.  supported  by  contributions  from  tbo  physicians  of  the 
Cautou  ZQrich,  I  have  found  that  during  that  time  erysipelas  had  not 
occurred  epidemically  in  the  ooantry  or  city,  but  tliat^  like  oth«r 
u;tite  dlseafi4'!i,  it  wns  particularly  frequent  in  »utunni  and  spring; 
faene-e  er_v>ip^'ias  epidemics  in  ho>pita1  must  di-pctid  on  circumstances 
that  are  to  he  sought  in  ttic  hospital  itself,  uud  which  I  have  already 
ifidicat«!.    Here  arises  the  question  whether  the  poison  wlndi  excites 
ervs!p<^l'iA  is  nlwrivs  the  sarne.  whether  It  is  specittc.     This  cannot  be 
tcciiratelv  answered  :  in  its  favor  is  the  fact  tliat  the  form  of  thecii- 
taneouB  inQamniation  induced  is  always  the  same,  although  varying 
In  intenüty  and  extent ;  againH  it  we  may  say  that  erysipelas  ia 
probably  caused  by  various  kinds  of  ptitrefaction,  by  miasma,  per- 
bip*  niKi  bv  some  animal  poisons.     I'a'^sibly  in  all  of  these  poison- 
rxut  BtilistAne«*s  there  might  be  one  certain   m:itenal  which  induced 
Mj-sipel»,  pnrtirnlarly  a  variety  of  material,  which  had  a  sperilic  affin- 
ity fur  the  lymphatic  vessels  of  the  skin  ;  it  must  be  acknowledged 
that,  under  certain  circumstances,  existing  at  some  particular  time, 
Micli  a  maieriul  may  develop  more  readily  and  extensively  than  at 
odier  times.    It  has  often  been  asserted,  and  of  hiie  more  partica- 
lariy   by  Orlh,  that  orypipclsB  extends  by  mirrocnccus  vegetation 
Ifnmi  tb<*  wound  to  the  skin.     Although  the  spread  and  repmduetion 
[)f  the  crysipelfis  contagion  much  resemble  those  of  a  ferment^  there 
*ot  no  proof  that  in  erysifielas  the  micrococcus  is  the  tMitrer  of 
a  ferment,  still  h'ss  that  it  ia  only  micrococcus.     1  do  uot  up- 
i'"'  tbe  eorrectm-ss  of  this  view.     1  have  sometimes  found  coocua 
'  streptococcus  in  the  serum  of  crysi[)ela8  vesicle«,  but  they  an; 
f  11  found  in  blisters  from  burns  or  sweating,  in  small-pox  pustules, 
i  aad  this  is  no  proof  tliat  these  diseases  ar«  due  to  micrococ* 
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ous.  It  is  (loublful  wlipllier  ih«  suppurations  induced  In  rabbit«  by 
inoculation  with  the  stTum  from  crysi^i-lus  blistei-a.  is  ideutical  witb 
the  erysipL-lus  of  man,  Tbo  moat  recent  work  on  erysipelas,  by 
Lukotmifctj,  shows  the  near  relation  of  microooccua  lo  erjrsijHiUis  \ 
I  ran  confirni  his  obserrations  from  others  mado  at  my  clioio  by 
Ehriich  ;  but  iiitcrcisting'  a»  theao  are,  tln-y  cannot  settle  ibc  vexed 
question  as  to  the  etiology  of  orysipelus.  Tiie  disease  always  begins 
with  a  rapidly -increasing  fcre^  which  continues  as  long  as  the 
eruption  Usls;  it  may  be  either  remittent  or  ronlinned,  sometimes 
terminates  with  critical  symptoms^  sometimes  gradually.  I  have 
no  extensive  experietiee  of  tho  sa<all«d  idiopalbic  erysipelas  capitis 
et  faciei  ;  from  what  I  have  seen,  it  seems  to  me  very  probable 
th&t  this  also  starts  from  slight  wounds  (cxcorialiuns  on  the  head  or 
&cc)  or  inflamuiiitions  (nasui  catarrh,  angina),  aud  ts  ul&o  obiefly  of 
toxic  origin. 

The  tnatment  of  erysipelas  is  chiefly  oipectant.  Wo  may  try 
Prophylaxis  by  carefuHy  cleansing  the  wound,  ond  thus  keeping  off 
every  thing  that  can  favor  the  oecurreocc  of  erysipelas ;  and  whea 
several  cases  oconr  in  bo^pitnl,  we  should  carefully  gtianl  against  too 
many  of  them  hoing  in  one  ward,  and  oooasionatly  sonio  of  th«  wanls 
should  be  entirely  VHcnu-d  and  vcntiltitcil  for  n  time,  to  prevent  ihe 
development  of  a  more  intense  erysipelas  contagion  (little  as  we  cer> 
tainly  know  of  it). 

As  to  the  Iwal  treatment,  a  series  of  remedies  has  been  tried  to 
prevent  the  advance  uf  the  erysipelatous  inflammation  and  arrest  the 
diaease  at  its  commencement.  For  (bis  purpose  we  rireurascribe  the 
bonlers  with  a  stiek  of  moist  nitrate  of  silver  or  with  strong  tincture 
of  iodine,  At-cording  to  my  experience,  this  does  little  go-td,  so  that 
of  late  I  have  entirely  hrft  off  this  treatment.  Older  physicians 
thought  that  cold  might  force  the  outaneons  inflammation  bank,  and 
thus  greatly  favor  in fla ruination  of  the  internal  orgims.  Although 
this  cannot  bo  reg«r<Ie<l  as  proved,  a  series  of  facts  render»  the  use  of 
cold  apparently  unadvisuble.  We  have  already  mentioned  that  the 
occasionally  groat  oedema  may  induce  gangrene,  which  of  course  would 
be  greitly  favored  by  intense  cold  ;  and  the  application  of  bladder« 
of  ie«  to  n  l.irjre  surface,  as  to  the  back  or  the  whole  face,  is  scarcely 
practicabh' ;  lastly,  the  ice  does  no  good,  os  in  spile  of  it  the  dis- 
ease runs  its  typical  course,  for  here  almost  more  thnn  in  any  other 
inflaramatinn  the  loenl  process  and  general  infeciion  go  hand  iB 
hand.  In  the  affected  skin  the  patient  has  a  disagreeable  tenoion, 
a  slight  biirning,  as  well  as  great  sensitiveness  to  ilranghts  or  otfasr 
changes  of  temperature.  Hence  it  is  advisable  to  cover  the  diseased 
skin  and  protect  it  from  the  air.     This  may  be  done  in  various  wa 
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ttkO  amplest,  which  I  nsuatly  employ,  is  to  smear  the  surface  with  oil 
ttnd  apply  wadding ;  the  patients  are  generally  satisBcd  with  this. 
Ocben  5p.-inklo  the  iuflamcd  skin  with  flour  or  powder,  or  scatter 
lt«ily-ruhl>ed  eawphor  in  the  wudding"  that  is  to  be  applied^  Üiinkin^ 
tbta  to  act  speciully  on  the  local  process.  If  vesicles  form,  tboyshoulil 
be  opened  with  fine  neodlo-punctures,  and  the  loosened  epidermis  b*? 
left  to  dry.  If  gnagreuo  develop  anywhere,  moist  warmth  in  the 
jurm  of  fomonluiions  or  jxiultices  sbould  bo  fipplicd  lill  tlic  csclinrtias 
detached  and  healthy  suppuration  be^fun,  which  is  tlien  favored  by 
'dreosings  of  oharpie  flipped  in  chlorine-water.  If,  after  erysipelas, 
iibaoenea  fonn  in  the  subcutanfMitis  tissue,  they  should  be  opened  early 
ud  treated  like  any  suppurating  wouncL 

Among  tbe  internal  remedies,  we  have  one  which  may  perhaps 
arrest  the  devclopmcot  of  some  cases  of  the  disease.  If  in  strong. 
Otherwise  henJtliy  persons,  in  wliom  tlic  gastric  symptoms  are  very 
prominent,  we  give  an  emoiic,  the  advance  of  the  erysipelas  is  often 
oheckerl.  This  is  not  absolutely  reliable,  but  you  may  try  it  in  suit- 
able cases.  Subsequently  _vou  employ  only  the  ordinary  cooling  reme- 
dies. If  symptoms  of  debititr  show  themselves  and  the  disease  drag 
on,  you  should  begin  with  tonics  and  stimulants ;  you  may  daily  give 
a  few  grains  of  camphor  or  quinine,  or  some  wine, 

"Hie  in  flora  motions  of  internal  organs  occasiunolly  ccroplicuting 
erysipelaa  are  to  be  treated  kffe  artii,  and  in  nteningitis  you  must  not 
be  afraid  to  keep  a  bladder  of  ice  oonsUntly  on  the  head,  even  if  the 
Malp  is  affected  by  the  erysipelatous  inflammation. 

4b  Jr^flammation  of  the  lymphatic  aassels  {lymphangiti^^  actual 
iitflaniriiution  of  the  lytnphutic  veaaels,  occasion  ally  occ-urs  in  the  ex- 
tremities undi^  \*arious  circumstances,  whicli  will  be  menlioned  im* 
mediately.  Tbe  symptoms,  in  the  arm  for  instance,  are  as  follows: 
There  is  u  wound  of  the  hand  ;  the  whole  arm  becomes  [)aiiLful,  cspo 
cially  on  motion;  the  axillary  glands  swell  and  arc  sensitive,  even  on 
the  slightest  touch.  If  we  inspect  the  arm  carefully,  we  find  red  striie, 
especially  on  the  flexor  side,  running  longitwlinnlly  from  the  wound 
toward  tlte  glands ;  these  reddened  portions  of  skin  are  very  sensi* 
live.  At  the  same  time  there  is  fever,  often  a  coated  tongue,  nausea, 
kuu  of  appetite,  and  general  depression.  Tlie  tcrminuticii  may  be  in 
;OQe  of  two  directions:  under  proper  care  and  treatment,  there  is  gciH 
eraUy  resolution  of  the  inflummntion  ;  the  strire  gradually  disappear, 
as  ilo  aläo  the  swelling  and  pain  of  the  axillar}*  glands;  the  fever 
«eeaaes  at  the  same  time.  In  other  cases  there  is  suppuration;  the 
I  ilda  of  the  arm  reddens  gradually  and  extensively  in  a  fen-  days  and 
becomea  oedematous.  Tbe  swelling  of  the  axillary  glands  increases, 
Ibe  fever  becomes  greater,  and  there  may  even  be  diilla.    In  a  few 
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Any»  fluctuutioQ  occurs  .most  fret{tient1y  in  the  axilla,  uccjudonallvelae»' 
wtieru  in  the  aiin,  the  abscess  opciis  ßpoulaiicüusly  or  is  iacisud,  and 
pus,  saoh  as  is  usually  contained  in  a  circumscribed  abscess,  is  evacu- 
ated. Then  tlio  ferer  subsides,  as  do  also  the  pain  and  swelling; 
niid  the  patient  speedily  recovers  from  his  disease,  which  is  often  veiy 
puinful  and  troublesome.  'Ilic  terniiiiation  is  not  nhvnvs  so  favorable; 
but,  in  lympliangilis  from  poisonod  wounds,  pyemia  is  occasionally 
developed,  in  tlie  subacute  forai  most  frequently;  of  this  more  here- 
after. In  one  cuse  with  lyniphan;jritis  of  the  leg,  where  the  patient 
had  chronic  iufluinniatioD  of  the  kidneys  at  the  same  time,  I  saw  the  in- 
;^inal  glands  with  the  auperjaceut  e>kiD  become  gangrenous,  after  they 
had  been  enormously  swollen.  This  tenniimtion  is  very  rare,  although 
the  pus  in  these  iuflamuiations  of  the  lynipUatio  vessels,  espedolly 
after  poisoning  with  cathiverio  matter,  is  occasionally  putrid  in  chnr- 
actor.  Acute  intlaniraatton  of  the  lymphnlio  gland*^  terminating  ia 
resolution  or  euppurnuon,  occurs  as  an  idiopathio  disease ;  in  such 
coses  we  cimnot  see  the  oonnw^tion,  hy  red  lines  along  the  lymphatics, 
between  a  wound,  or  another  point  of  inflammation,  and  tlie  lymphat- 
ic glands ;  this  may  be  because  only  the  superficial  vessels  appear  as 
red  cords  in  the  skin,  while  the  deeper  unei«,  even  when  inflamed,  are 
not  recognizable  to  the  sight  or  tooch.  Hence  in  the  patient  we  only 
know  supcrfK-iHl  lymphangitis.  Cue  of  the  peculiarities  uf  this  di»- 
case  is,  that  wlieii  it  occurs  in  tlie  extremities  it  rarely  extends  be- 
yond the  axillary  or  inguinal  gljinds.  Onoe  in  acaae  of  lymphangitis 
of  the  arm  and  adoriius  of  the  axilla  I  saw  pleurisy  ocrur  on  the 
same  Ride,  wliich  possibly  may  have  resulted  from  extension  of  the  ii^j 
QammatioQ  through  the  lympliatio  vessels, 

We  know  very  little  of  the  pathological  anatomy  of  lymphangitis' 
of  the  subcutaneous  tissue,  scarcely  more  than  we  can  see  with  th» 
naked  ev6  on  the  ptiticut,  for  tltis  disease  is  scarcely  ever  fatal  when 
it  only  attacks  the  lymphatic  vessels,  and  in  animals  it  can  only  be 
very  imperfectly  induced  by  exporimeut.  The  oclUihu*  tissue  imme- 
diately aroutid  the  lymphatic  vessels  is  decidedly  implicalcil,  Uio 
capillaries  dilated  and  distended  with  blood.  We  cannot  decide 
whetlicr  the  lymphatio  vessel  is  obstructad  in  the  later  stages  by 
coagulating  lymph,  nr  whether  coog^tila  form  in  the  lymph  at  the  start 
and  irritate  Uie  walla  of  the  vessels.  If  we  may  transfer  the  olisex- 
vntions  on  uterine  lymphangitis,  which  so  often  occurs  in  puer|>enü 
fever,  to  the  skin,  in  certain  stages  Üierc  ia  pure  pus  in  the  dilated 
lymphatic  vessels;  the  vicinity  of  these  vessels  is  iuGltmted  with 
•onim  and  plastic  mntter;  the  plastic  infiltration  of  the  eeUular  tissue 
increases  to  suppurative  infdtration,  or  even  to  formation  of  absoe«, 
in  which  the  thin-walled  lymphatic  vessels  themselves  disappear;  thfl 
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finer  the  net-work  of  IrmpSatic  vessels,  the  more  difBciiU  it  is  to  di* 
tinguwli  ljm:)[)hanf|^itiii  fmin  inflammation  of  ttic  cellular  üssui.\  From 
(!ie  illustrations  of  Cntveilhier  (Atloa,  IJrro  13,  PI  2  and  3),  we  may 
derive  an  idea  of  puerperal  l\Tnphangitia,  and  carry  this  to  the  same 
■ffoctions  in  other  parts.  The  red  strife  that  we  see  in  the  skia  cad 
ooly  be  eaiiBod  by  dilatntioti  of  the  blood-vessels  nround  the  l^-mphatics, 
not  by  blood  fonriog  its  way  into  the  latter;  hence  in  p»tienL3  we 
really  see  the  symptoms  of  perilymphangitis  induced  by  contact  with 
the  poison  streAmiug  in  the  lymphatio  veftscls.  We  know  the  r.hÄng<'9 
iu  the  lymphatic  jrlands  rather  better.  In  them  the  vessels  are 
much  distended,  and  the  whole  tissue  greatly  iiiGllrated  with  serum; 
quantities  of  colls  ttU  the  alveoli  tensely,  which  probably  at  lirst  in»- 
pedes  and  finally  arrests  altoj^eüier  the  movement  of  the  lymph  in  the 
ghind;  tlii«  btoelcinpf  up  of  the  gland  will  to  some  extent  prevent  the 
extensicin  of  liie  morbid  prDces& 

Lymf^angitia  may  occur  in  any  wound  or  point  of  inflamma- 
tion ;  but  in  my  o[iinion  ir.  is  alwavA  the  result  of  irrritAtion  from  a 
poison  passing  through  the  lymphatic  vessels.  The  nature  of  this 
poison  m.iy  vary ;  it  may  be  decomposed  secretion  from  a  wound, 
|nitrid  m»tU-ni  of  all  sorts  (cspeciiiUy  that  from  the  cadaver),  or 
bntters  whidi  from  excessive  irritatiuu  form  an  inflamed  point.  We 
have  already  sljttod  thut  the  friction  from  a  boot-nuil  may  cxcit«  a 
simple  excoriation  into  a  diffuse  inilammation,  in  which  a  (phlogistic) 
poison  may  and  often  does  form,  and  excites  lymphangitis ;  the  same 
thing  occurs  in  points  of  inOammalion  from  other  causes  ;  by  increas«>d 
irritation  a  material  is  f<jnncd  in  the  inHaumiatory  fucus  itself,  which 
prom  very  irritant  to  the  lymphatic  vessi-Is  and  their  surroundings; 
«reo  «  poison  encapsulated  in  an  inflamed  part  may  by  increased 
pressure  of  the  blood  be  <lriv(!n  into  Üie  lympliatic  ress«?1s,  and 
thence  into  the  blood,  alihough  without  this  cause  it  might  have 
Ktinained  qtiiet,  and  been  gradually  thrown  off  or  climiimted  by  hu[^ 
puiation.  The  following  case  may  serve  as  an  illustration :  One  of 
my  colleagues  had  a  slight  inflammation  on  the  finger,  from  &  dis- 
secting wound;  this  inflammation  was  purely  local,  siMtrccly  obeerr* 
able;  on  a  short  trip  in  the  Alps  he  became  heate<l,  in  the  evening 
he  bad  a  lymphangitis  of  the  arm  and  high  fever ;  the  acti%-e  move- 
ineni  and  conwH^ucntly  increased  action  of  the  heart  had  driven  the 
poison,  previously  lying  quiet  in  the  ciruumsoribed  point  of  inflamma- 
tion, through  the  lymphatic  vessels  into  the  blood. 

[Still  more  peculiar  arc  the  cases  where  a  lymphangitis  Htarts 
from  a  part,  which  has  been  inflamed  and  recovered  ;  we  must 
aasQino  that  in  snch  a  cicatrix,  as  in  the  lymphatic  glands,  a  poisou- 
ons  substance  may  remain  latent  for  a  time,  and  tbcu  from  some 
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Irritation,  or  from  a  ^catcr  Oow  of  Mood  (from  exercise,  OT«rb^ 
iug,  etc.).  the  poiäOD  ii  carried  iuto  the  circulatiou,  and  wc  b^^^ 
acute  lyinphaugitis  often  aceompaniod  hy  severe  i>hlegniODOus     ^^ 
flamination. 

UontH)  it  h  proper  when  patietiU  hare  suffered  from  local  «,^  _^ 
puratioD,  cäpeoially  if  tiausud  by  infection,  even  after  it  ha«  hc«7o-</ 
for  them  to  avoid  for  »  lung  liiuu  all  mu^cubr  Htrain,  heating,  ^^t 
aaythiug  that  may  hapten  circulutioD  of  the  blood  or  lymph.] 

Why,  iu  the  different  oases,  we  have  sumetimett  diiTuHc  phk^^ 
mouoiiü  intlaiuntation,  sometimes  erysipela;«  or  tyuiphangitis,  cuac:*^ 
be  certainly  8tate<l,  thongb  it  tmit/  be  due  to  purely  local  hiulim^. 
and  to  the  character  of  the  poifion. 

[Sonio  Burgt'ona   regard   erysipela«,   lymphangitis,   progr«inr< 
phlegmon,  »cute  »eptic  a-<lema,  and  the  analogous  intlammatioa*  t» 
internal  org:in.s,  a»  identical ;   Mrchoic  was  of  this  opinion,  nod  th 
same  view  in  now  lield  by  Tilimanns.     Bat,  tn  »pil«  of  their  ocr: 
ring  iu  eurnbiuatioi),  I  would  n-gard  ilieni  a»  clinically  distinct,  idi 
when  they  occur  together  one  may  recede  as  the  other  advani 
Local  perilymphangitis  may  possibly  be  due  to  pus-ceU»  from 
point  of  inflamniatiou  escaping  through  the  lymphatic  vessel«.] 

From  our  present  knowledge  of  the  pawtage  of  cell*  out  of 
Teasels  wc  may  imagine  that  pus-cells  devclofjed  in  the  wound  t 
pass  into  the  lymphatic  vessels,  wander  through  the  walls  of  t 
vessels,  and  us  bearers  of  an  irritating  substanoo  excite  perilyn^  — 
phangitis,  while  the  cells,  flowing  more  rapidly  in  the  centre  of 
vessel,  enter  the  blood,  and  thus  perhaps  indue«  fever  before 
local  disease  has  attained  any  con^derable  extent. 

The  object  of  trefUmeut  in  recent  cases  of  lyniphangitis  is 
obtain  rcKolurion  if  [K)!isiMe,  and  to  prevent  suppuratiun.  Th~ 
patient  should  keep  the  affected  limb  as  qutct  as  possible  ;  sboal 
Uiere  be  gastric  derangement,  an  emetic  is  very  bone6ciaL 
disease  not  unfrequently  subsides  after  the  purgation  and  sweatii 
induced  by  the  emetic.  Among  the  local  remedies,  nibbing 
whole  limb  with  mercurial  ointment  is  particularly  efficacious  ;  thp^B« 
llie  part  should  be  covered  warmly  so  as  to  maintain  an  clevalu^K^* 
regnlar  lcmi>erature.  For  this  purpose  we  may  employ  waddin^^ 
or  moist  wannth.  Should  the  inflammation  increase  in  spite  of  thä  ^ 
treatment,  and  diffuse  redness  and  swelling  occur,  suppuration  wi^V-l 
take  place  at  some  spot.  This  difTuse  inflammation  is  no  loog^^V 
limited  to  the  lymphatir  ves»iels,  but  the  entire  snbcutanooits 
participates  in  it  more  or  less.  As  soon  as  fluctuation  is 
perceived,  an  opening  should  be  made,  and  the  pus  e 
Should  heabng  be  retardedj  it  may  be  hastened  by  dailj 
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bfttb*  i  tiwse  are  particularly  utttiful  where  tbere  is  a  ^eal  tendoncy 
for  K^^  dueOHe  U>  return  tu  a  Mpot  once  atlacluMl.  A  twptic  puiaon 
0iioi»p«ulaU-'d  in  the  lytiipbutic  glaade,  if  forced  iutu  tku  circulattüu 
liy  fltixiou  to  tbti  glaadä,  way  induce  new  lymphangitis  aud  phtcg- 
laonuUA  periadenitis;  this  eicplains  the  ropfati.*d  rel.ijtties,  and  the 
latency  of  the  disoase  after  infet-tion,  especially  in  dis3f<;ting  woundti, 
^XVb^D  speaking  of  injuries  it  was  »tated  that  the  injury  it»elf 
CAUsed  no  inAammation,  but  that  some  cxini plication  must  be  snper- 
idded  to  ei{*itu  traumatiu  ititlamuiatiuu  ;  the  wont  frequent  of  these 
eovuplicaliiin^t  havu  aUu  beun  deHcribed.  Slriialy  »peaking,  inflam- 
ira^^ion  after  injuries  is  an  aeuid^ntal  traumatic  disease,  «tanding 
i>«^Cwcen  tio-callod  normal  traumatic  inflaiuioatiuii  and  accidental 
ti-i».ii:ii;»tir  disease».  But  it  i«  customary  to  i-egard  Iboso  cases  of 
uASiBiniation  following  an  iujury  as  normal  if  tbo  local  »ymptonis 
a  limited  to  the  injured  part«.  This  view  is  doubtlesa  be- 
i»e  in  tbc  great  majority  of  cme»  left  to  themselves,  some  irrita- 
tl  «.:>  11  always  oct-uns  not  from  the  injury,  but  from  necessary  com- 
pAÄcalion^t.  When,  in  following  chapters,  we  treat  of  acuidcnial 
If  ■fciiin.nic  diseases,  we  do  not  mean  so-called  traumatic  iuflaiuma- 
ti<:»a.  I  mu^il  now  infurin  you  that  occasionally  other  peculiar  in> 
fl^m-ininatory  and  g^ingrennu'«  processes  affect  the  wuuud,  aud  may 
ica.«:3uce  «i-vere  and  usually  feverish  constitutional  ditieatM.« ;  some 
oif  these  may  also  come  without  anything  unusual  having  hnen 
««^»■»iwd  about  the  wound.  Lastly,  in  an  existing  wound,  or  at  the 
ti  v^xieof  iis  reception,  as  in  a  bite  from  a  poisonous  or  diseased 
mal,  substances  may  enter  that  nuy  cause  local  inflammation  or 
F^^Äiend  blood-poisoning.  Of  these  we  shall  now  treat,  and  will 
ß*~«rt  speak  of  the  local  Symptoms  that  may  accompany  a  point  of 
ic^  'Gaiumation, 

Ilecent  wounds  may  be  infected  by  decomposing  secretion  en- 
^^»-ing  the  opi^^ti  spaces  of  the  tissue,  or  by  infected  objects,  such  as 
**^*lean  spuugcs  ;  these  contain  vegetation»  or  germs  of  nnerococoi, 
w-i»ich,  being  introduced  into  the  wound,  there  find  conditions  favor- 
»*»le  for  their  development,  and  spread  ;  and,  wherever  they  reach, 
'm^oce  progresuve  tnAammalious, 

Among  the  düTcrencea  between  diphtheria  of  wounds  and  hos- 
^*t*I  gangrene  are  the  progressive  pulpous  destructinn  of  the  edges 
of  the  wounds  in  the  former,  the  great  sensitiveness  of  the  gninu- 
l&lieaR,  and  their  tendency  lu  bleed.  But  I  believe,  with  Ileint^ 
vhc  has  written  an  excellent  monograph  on  hospital  gangrene,  that 
the  Tariations  in  ihe  course  of  this  and  diphtheria  of  wounds  is  not 
duew  any  casential  conditions.   There  are  various  grades  of  wound 


S84 


EKYSIPELAS  TRACMATICÜM. 


diphtheria,  whose  common  sign  is  infiltration  of  the  granulations 
rap  idly- horde  nil  Ig  exudation,  which  U  at  once  followed  by  its 
greue.     Suinetimcs   the  iliphtheritic  inBItratiou  afTectd  at  the  »ame 
time  the  surface  and  cdgfs  of  the  wound,  and  progresses  so  rapidly 
as  to  destroy  a  uoofiiderable  layer  of  tissue  in  a  few  hours.    This 
forms  the  pulp  that  may  l>e  rubbed  off,  thereby  exposing  bleeding, 
ragged,  deep  tissues.     JJvinc  has  elaiiuod  that  hotipital  gangreue 
may  result-  from  iufeetiug  wonnds  with  the  virus  of  true  diphtheria 
of  mncouR  membranes,  and  thai  he  has  seen  patients  attncLcd  with 
pharyngeal  di|ibthi>ria  after  exposure  to  hoBpitat  gangrene.     More- 
over, the  paralyses  peculiar  to  diphtheria  are  maid  to  accompany 
hospital  gangrene.     It  seemi«  aa  if  both  diseatfes  were  especiallfj 
malignant  in  ceilain  epidemics.  ■ 

The  most  important  ttx-atinent  for  diplithetia  of  wouni'ls  is  pro* 
phyJa<!lic,  and  consists  chiefly  iu  the  application  of  LifUr'g  dressing 
whenever  possible,  and  closely  watching  insigniGcaut  injuries  which 
cau^c  infection  because  they  are  not  cartnl  for. 

For  loeal  .ipplication,  a  most  excellent  remedy  is  iodoform ; 
diseased  tiKsno  may  be  scraped  out,  and  the  powder  freely  applit 
It  is 'especially  useful  in  cases  where  the  mouth  is  affected,  or  wht 
operations  have  been  done  on  the  jaws. 

The  Bcnsitiveneas  to  pain  of  the  reddene«!  skin  pive>i  a  tolerably 
certain  diagnostic  symptom  for  distinguishing  erysipelas  fi-om  sim- 
ple erythema,  or  from  so-called  jweudo-erysipelas  or  phlegmonous 
inflannnation.  In  erysipelas,  light  pressure  or  stroking  the  reddened 
skin  with  the  finjier  is  painful,  while  it  is  not  so  in  erythema  ;  and^^ 
in  phlegmon,  hard  pre.Hsiiro  eauscH  a  dull,  deep  pain.  ^H 

On  carefully  examining  patient^i  wilh  so-called  spontanenns  c^^ 
non -trauma tic  erj-sipelajii,  you  may  almost  always  6nd  a  small  skin- 
wound,  or,  in  old  |Kjrsons  with  «rj-sipclas  about  the  nose,  there  may 
be  an  alwcess  about  a  hair-follicle  iu  the  nostril ;  there  will  prob- 
ilily  \}c  some  sore  of  which  the  patient  was  unconscious.  iVs  these 
points  are  often  scratched  with  dirty  finger-nails  they  might  very 
easily  be  infected.  Hence,  undoubtedly,  most  so-calleil  spontaneous 
cases  of  erj'sipelas  are  truly  trsunmtio.  TUhnanru"»  inoculationi 
of  rabbits  seem  to  have  induced  true  erysipelas,  as  shown  by  the 
temperature  and  ex.-imination  of  the  animals  experimentcil  on.  lie 
observed  that  the  presence  of  coccus  vegetations  was  rot  essent 
for  the  erysipelatous  process;  also  that  the  transfer  of  erysipoli 
bv  subcutaneous  injection  of  senira  from  erysiftelas  vesicles 
possible,  but  did  not  always  succeed  ;  and,  lastly,  in  successful  in- 
oculations, the  fluid  always  contained  cocci,  although  fluid  contain- 
ing them  did  not  always  cause  erysipelas.    Ilis  exporiments  shov 
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LECTITRE    XXV. 

B.  Fbkbid« ;  Tbrorobo«U :  Enbollna.— Croms  of  Vcdou*  Throsbods ;  VarioM  Mf**' 
noiphMH  of  tlu  ThratnbiH.— EtnboUio.— Bod  Infijxtioii,  fmbolie  M«tMWc  ^^-  ^ 
■eefcai.— Tretment. 


ß.  PhUbUia  ;  77*rombojiii  ;  EnihoUnn  ;  RnhoUc  MtUittntie  A. 
teoMS, — Beüulc»  tlio  ahuve  form»  of  iiiflamtnatton,  tbure  u  ofti 
another  plilcbitis  uud  tbromboüiti,  wbich,  »tärtitig  from  a  wound 
point  of  inflammatiuu,  it)  at  first  local,  but  afttrnvard  i^preads  in  * 
peculiar  maimer  lo  several  organs.  In  pcrsonet  ilying  from  ihis  Ji  ^ft- 
ease  we  find  pi:s,  or  friable,  punilcnt,  or  putrid  clots,  in  the  thicÄK- 
oned  or  partly-snppnrating  veins  near  the  injured  part.  Oftc^co, 
aUo,  thcrt*  are  ali^eesaos  in  the  lungs,  more  rarely  in  the  liver,  splee:K=i, 
and  kidnoT«.  Cruveil/iitir  prored  that  these  met^istatic  »bwiiii  ■-■ 
were  connected  with  the  pus  in  the  veins ;  but  the  mode  of  tl&  Äs 
connection  was  not  explained  till  subsequently. 

What  I  »hall  tell  you  to-day  on  this  subject  is  the  result  of  n  -wa- 
merous  investljjations  and  experiments,  for  which  we  are  indeht^^^ 
to  VirrJioio,  and  which  have  been  so  often  repeated  and  conlirni^^«! 
by  different  persons  that  there  can  he  no  doubt  of  their  conrcst- 
neas;  I  have  myself  studied  the  subject  a  guod  deal,  and  shall    at 
the  proper  places  state  where  I  have  arrived  at  different  rewilt«.      It, 
would  lead  me  too  far  to  follow  this  p:real  work  of  Vireftote  histor- 
ically, and  to  givo  yon  an  epitome  of  it;  I  roust  leave  it  to  you  r 
own  industry  to  study  these  works,  and  content  myself  with  giving 
you  a  short  resume  of  the  positive  results. 

Tlie  first  important  question  is,  AVhat  is  the  relation  of  the 
flf^ulation  of  the  blood  to  the  inflammation  of  the  vestel? 
former  view,  that  the  coagulation  is  due  to  t\w  inflammation  of  ib< 
wall  of  the  vessel»  is  purely  hypothetical,  and  not  au«ccptibl*  at 
proof.     On  the  contrary,  we  know  from  the  invesligalton«  u  to 
the  formation  of  thrombus  aft^r  li(fation  of  arleries,  and  of  tl»e 
process  of  healing  of  injured  veins,  that  there  is  Immediate  coaga.- 
lutinn  of  blood  in  the  injured  vessel,  before  thej-e  can  bo  any  t"»*! 
flammation  of  the  walls  of  the  vessel.     Tlic  blood-clol  forming  b»] 
veins  aftor  their  injury,  and  constituting  their  tbrorobiU)|  Jjt  0SBtä*J  I 
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it  is  tme,  bnt  we  may  readily  imagine  that  it  should  incre:ise 

.      «i^e  from  cuntino»«!  deposit»  of  fibrioe.     You  know,  from  your 

.^jiea  in  physiology,  that  we  cnuHe  cüa<;;ulatiun  of  the  fibnnu  by 

vltipP^'*?  thi*  blucl.     During  the  luotiou  of  the  blood  the  uoagu> 

iating  61>rine  deposits  like  crystals  on  a  rough  body,  and  you  can 

leadily  satisfy  youreelve»  experimentally  that  such  a  body,  a»>  a  coU 

ton  thread,  intrudueeii  into  the  vein  of  a  living  amnial,  suun  bu- 

couio»  covered  with  ßbriue.     Thus  roughnesses  of  variixis  kinds  in 

Uie  v«i!«cls  may  give  rise  to  more  or  les*"  ext^^nsivo  coagulation»  of 

the   l>loo4l.     These  roughnesses  may  certainly  form  on  the  inner 

mil  of  the  veiu  as  a  result  of  inflammation,  and  coagnlation  of  the 

bioi»«!    may  thus  he  induced.      Projections  into  the  calibre  of  the 

>»    may  be  eaused  by  araall  abacesHes  in  llio  walU  ;  formerly,  it 

»upjKused  that  there  was  a  librinous  coan^ulation  on  the  inner 

'».c«  of  the   inflamed   vein,  a.<4   on   an   inflaiued   pleura  ;    it  can 

jc?ly  be  decided  whether  ibJH  really  occur»  ;  what  was  formerly 

itjored  a«  such  has  been  found  to  be  a  discolunHl  peripheral 

r  of  (he  bloodelot. 

He^idea  the  mechanical  cause  of  the  compression,  which  favors 
tilattnii,  in  indammation  of  any  tissue  there  is  anotlier  factor 
tng  the  sume  cffuct,  namely,  the  changes  in  the  intima  of  the 
Tcwels,  especially  of  the  veins.  If  wo  do  not  know  the  positive 
cli«intcal  conditions  under  which  tho  blood  in  the  vesi^U  must  coag- 
ulate, since  the  classical  investigations  of  JirilfAv  we  do  know  that 
tbp  normal  living  intima  of  the  vessels  has  the  si>ocial  property  of 
kipping  the  blood  fluid,  and  that  congidalion  o<'ctirs  when  the  in- 
tima loses  its  normal  qualities,  lint  in  the  veins,  as  in  the  capillary 
Tails,  it  loses  its  normal  qiiatif  i(<A  thrnngh  inflammation,  an  ix  shown 
by  the  more  recent  invest ig:it ions  (jtff«  Ijeclnre  XXTI.)  ;  tho^e  show, 
tmlei>d,  that  the  iuflamiuatury  alteration  of  the  walls  of  the  Tesael 
diHM  not  iif  itself  at  tirst  induce  either  complete  fita»is  or  thrombo* 
m;  however,  it  iti  not  improbable  tb;tl  the  latter  is  at  least  fa- 
vyr»'«t  hy  the  alteration  of  the  walls  of  the  vessel.  Hence,  the  recent 
TicwB  on  inflammatiftn  would,  iu  some  cases  at  least,  confirm  the 
old  view  that  intlammation  of  the  walls  of  the  veins  may  causo 
thrnnbosis  (even  wichont  leading  to  abscess  in  their  M-alls)  ;  but 
(nrlhor  investigations  in  this  direction  arc  desirable.  Cliniinl  ob- 
»HTvations  also  speak  in  favor  of  snob  a  course  ;  for  it  has  been 
'  !  that  periphlebitis  (analogous  to  perilymphangitis)  often  pre- 
■'■•■■  phk-bitiH  and  thrDmbn>iis. 

At  all  events,  inflammation  of  the  walla  of  the  vessel  doe«  not 
»Iwiv«  canoe  the  coagulation  ;  much  more  frcfjuently  the  clot 
'forming  in  a  vessel  after  injury,  uudcr  certain  not   ftccarately- 
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kuovm  cireurastances,  forms  the  startmjr-point  for  further  coagtt- 
lation,  aod  anally  for  iiiQamniation  of  tbe  wall  of  tbe  vesseL     Besides 
injuries,  there  is  a  second  factor  from  which  rongiilations  may  result, 
Tiz.f  from  r<!tardalion  of  the  current  of  the  blood  from  friction,  as  in 
contraction  ofllie  vessel ;  this  variety  may  be  called  thrornbu»  from 
compr&neion.     It  also  is  independent  of  inflammation  of  tlie  wall  of 
tbe  vein,  but  may  result  from  inflammation  of  the  perivenous  tissue; 
for  In  severe  iiifiammation  a  tissue,  cs|>ccially  when  it  is  under  tb*t 
pressure  of  a  fascia,  inny  swell  so  mneb,  partly  from  serous,  partly 
from  plastio  inllltrationj  that  the  vessels  wLl]  be  compressed,  atid  stasis 
arol  coagulation  of  the  bhxxl  lie  thus  induced.     Tlu'sc  thrombi,  from 
oompre&siou  in  very  acute  influmumtiun,  and  es{>ecii(llv  in  acuie  ace 
dentitl  inflaiumatiuu  of  cellular  ti:>suc  uruund  wuunds,  arc  more  fi-equet 
than   primary  tmumatio  thrombi ;   it  is  ihc  most  dangerous   varict 
of  thrniiibu.s,  as  it  is  most  liable  to  purifonn  deliquescence.     In  rap 
dilatation  uf  a  vessel,  also,  accordinj^  to  physical  laws,  tlie  current 
blood  is  much  retarfloil ;  then  coagulation  takes  place  at  the  point  of 
dilatation,  as  wo  stiall  hereafter  see  iu  aneurisms  and  varices ;  these  ore 
called  thrombi  from  dUatalion,     FurlhcrmDre^  thu  current  of  blood 
may  be  rutiirdiÄl  from  iiisuflTiuicut  conlnictiou  of  the  heart  and  arte- 
riös; as  this  occurs  chiefly  in  persons  dt.-bilitated  by  aj^  or  severe  ci* 
baustin^  diseases,  it  is  called  marasmic  thromims.    'tliis,  also,  is  en- 
dentiv  indept^ndent  of  inflammation  of  the  veins,  and  üHTCurs  most  fr^ 
quently  in  parts  distant  from  the  heart. 

You  must  remember  that  in  all  these  cases  the  thrombi  are  at  first 
small,  and  f^nidually  grow  frum  dqK)sit  of  more  fibrine.  It  has  nc 
been  proved  tliat,  in  cases  where  the  thrombus  attains  a  oonsiderabli 
extent,  there  is  any  abnormal  hicrease  of  Gbrine  in  the  bl(HH],althou; 
this  might  l>c>  supposed.  W^iJ/  traumatic  ihrombi  ahoulj  extend 
far  in  9(nnc  cases  of  injuries  of  the  veiua,  wo  can  only  understand  hi 
coses  where  extensive  ruptures  of  ilio  veins  are  caused  by  uxtcnsi^ 
contusions,  ami  extensive  disturbance  of  the  circulation  is  thus  induce« 
But,  in  cases  where  a  widely-branched  thrombus  results  from  a  punc- 
tured or  incised  wound  of  a  vein  (as  from  venesection),  it  i«  often 
difücult  to  explain  the  cause  without  resorting  to  disputed  hypotheaen 
Thrombi  from  injury  and  cuniprcssion,  and  their  sequelie,  particularly 
claim  our  attention,  while  tliuse  from  dilatation  and  marasmus  we  rarelr 
meet  in  surgical  cases.  It  has  been  observed  that  venous  thrombi 
ending  in  suppunttioa  are  far  more  frequent  in  hospitals  than  in 
private  practice,  and  this  tendency  to  coagidution  of  the  blood  haa 
been  rcferrefl  to  the  hospital  atmosphere  and  the  miasma  it  contaiu^^l 
That  hospital  miasm  (itself  a  very  indofmita  and  very  variable  thinj^" 
ikould  directly  induce  ooagulation  of  the  blood,  can  neither  bo  proved 
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nor  denied.  According  to  ray  idea,  tlic  conaecUon  is  probttblj  only 
imlireet :  toxic-miasmatic  inft'ctioo  of  a  wounJ,  whether  induced  by 
instniraeitts,  dressin-^,  or  otherwise,  as  prertously  stated,  excitps  ncute 
»iipptimtlre  innammatiotis  around  the  wound,  sometimes  as  ordtoary 
oellular  inflammation,  sometimes  as difTiiKe  Ivrnphnng-ilis,  etc  ;  tbroinht 
from  compression  arc  caused  by  these  ititlanimationa,  just  as  hiippens 
in  acute  phlegmonous  inflammation  outside  of  the  hospital ;  hence  iha 
inl1ut-uci>  of  miasmatic  poisoning  iu  inducing  venous  thrombows  is  not 
direct,  but  indirect,  acting  through  the  infiammation. 

The  nextquestion  i*,  What  becomes  of  the  blood  coagulate*!  in  (he 
Tessels,  and  what  ifi  its  relation  to  tlie  wall  of  the  vessel  ?  From  the 
Injuries  of  arteries  and  veins,  wo  are  only  acquainted  with  one  mctar 
morphosis  of  the  thrombus,  uamelv,  its  organization  to  connective 
tissue.  In  extensive  venous  thrombi  this  is  a  great  ratity,  and  leads 
of  couree  to  complete  oblilcratioa  of  the  vein.  Let  us  take  a  very 
simfile  case,  a  venesection  thrombus.  After  a  bleeding,  say  from  the 
niediuii  vein,  frtim  an  acute  inflanuiiation  of  the  cellular  tissue  there  is 
A  ooagulatlun  of  blood  in  this  vein,  und  also  in  the  cepbulic  and  basilic 
veins,  down  to  tlie  wrist  and  up  to  the  axilla.  From  the  disturbance 
of  the  circulation  thus  caused,  there  is  great  oedema  of  the  whole  arm ; 
when  this  subsides,  we  may  distinctly  feel  the  snbciit-aneous  veins  as 
hard  cords.  The  course  may  vary  :  first,  the  affection  may  possibly 
end  in  resolution — under  timely  treatment  this  is  usual ;  the  patient 
should  l>e  kq)t  in  bed,  as  he  is  usuully  fevcrihh  ;  the  ann  should  be 
kept  alÄoIutcly  quiet,  and  covered  with  a  compress  thickly  coaled 
with  mercurial  ointment.  At  the  same  time  we  give  a  purgative,  ninl, 
If  llie  tongue  be  coated,  an  emetic.  Under  this  treatnieni,  the  swell- 
ing of  the  arm  usually  decreases,  and  the  fever  subside».  Tlicn  llie 
firm  venons  cords  can  be  plainly  fclf  ;  in  six  or  eight  days  they  beeomo 
softer,  and  finally  cease  to  be  perceptible.  We  very  rarely  have  the 
chance  to  examine  such  cases  aiiHtumically  in  the  early  stagea.  Hence, 
we  CAonot  decide  to  what  extent,  if  at  all,  the  walls  of  the  vein  pjirti- 
ripAte  in  tliis  coagulation  of  the  blo<id  ;  but,  from  the  symptoms  and 
the  examination  of  the  patient,  it  would  appear  that  the  ftbrine  coagu- 
lated in  the  vessels  is  gradually  reabsorbed  and  mingles  with  the 
blood  without  injury,  like  other  blood  that  has  been  diffusely  extrava- 
■atcd  in  the  tissue.  Tlic  second  temnnation  of  inflammation  of  the 
»nn  after  venesection,  complicating  thrombosis,  is  the  formation  of 
abtocM.  The  first  ajinnptoms  are  those  above  described ;  but  then, 
either  in  tbe  bend  of  the  elbow,  the  onn,  or  the  foreann,  a  more 
cirrumscriljed  inflummatory  tumor  forms;  this  increases  gradually, 
and  finally  fluctuates  riistinctly.  On  incision,  pus  is  evacuated  from  a 
lofger  ur  smaller  cavity,  the  swelling  of  the  arm  then  gniduftllv  de 


creases,  Uie  abscess  Ik^I«,  and  onmpletc  cure  may  result    AnflfomiaJ 
examination  of  tlicae  caspa  ahows  tliat  there  bai  been  auppunitive 
inllammation  in  the  ronutjctive  tissue  anmuil  the  vein.     VTe  abo  find 
that  tlio  onats  of  the  thnimboscd  \'ein8  arc  greatly*  thickcaed ;   thia  m 
in  he  xi'ganlt;«!  aa  a  rvsult,  not  aa  a  causte  of  the  throuiboaia.     I  will 
ht^ro  add  tliat  the  diagnosis  of  a  venous  thrombus  ranoot  alwaja  he 
made,  from  the  vein  feeliufif  like  a  liard  eord;  for  ocoaaionallj  inflajn* 
inntioti  in  the  cellular  titiiuie  around  the  vein  mtxy  extend,  and  imnM 
condonsatian  and  tube-Uke  thickening  of  the  abcath  of  tha  vcwri, 
wliich  may  readily  cause  it  to  be  mistaken  for  thrombua,  though  it 
doea  not  neoei^<«arily  lead  to  iU     I  have  twice  seen  tliia  mUtakaof 
|>eriphlebitic  cellular  iudurutiou  fur  thnjinbtis  of  the  aapheiioia  rtAa, 
and  I  consider  it  iin]Kwsible  to  make  a  cejlaiu  diagitoaia  in  all  ouol 
The  fact  that  such  a  periphlebitis,  which   is  perfectly  analogous  to 
perilyniphan^ti»,  and  in  which  tlio  walls  of  the  veins  certainly  parti- 
cipata,  can  exist  without  throrabosia,  proves  beyond  a  doubt  that 
latter  is  not  necessarily  the  cause  of  iuHamtnation  of  the  veina^aj 
furmerly  8iip|)ueod.     Another  |M>saiblu  uiutainorphosia  of  throinbu» 
friable  dii»iutej^ration.     In  tlii^  softeniuj^;  of  llie  clot  usually  begins  a 
the  point  wberc  the  thrombus  began,  that  is,  at  the  oldest  part,     Th 
Hbrine  breaks  down  into  a  pulp,  wlUch  is  yellowish  or  brownish,  aa» 
Rmeary  in  pn^portion  to  the  number  of  red  blood-corpusclcts  ountaia 
ill  the  coagiihini.     This  disintegration  spreads  more  and  raor« ;  ev^^^ 
the  tunica  inlinia  of  the  vein  does  not  escajie,  it  become«  wrioUe^*^ 
and  tliickenetl.     'I'be  throDihus  changes  to  pus,  which  mingläsvt^^ 
the  detritus  of  the  fibrine,  while  the  wnlla  of  the  veins  and  surroumfik^jr 
cellular  tixsue  are  greatly  thickened;    oocasioniillv,  nltlioiigh  rurTy 
snuill  abacesses  form  in  the  walls  of  the  vein.    Hciice^here  the  inll&ui 
malioD  of  the  wall  of  the  veia  ia  to  be  regarded  as  tlie  result  i»f  lofi, 
ening  of  the  thrombus,  and  the  pus  which  wo  Uicd  find  in  the  nii« 
does  not  come  firim  the  wound  (the  old  idc«),  but  forais  in  the  fno 
from  the  bUxMl-dnt.     Often,  also,  the  puriform   Huid   is  only  lluij 
fibrinous  detritus,  while  In  many  cases  good  thick  pua,  with  fuUv-^ 
veloped  corpuscles,  may  be  found  in  these  veins.      If  the  wouaJ  be 
putrid,  the  bbrinous  detritus  in  the  vein   may  also  assun)e  a  pulrij 
oharacter,  putrid  tlnid  being  taken  up  by  capillui^  action  of  the  iknx> 
bus  from  the  wound  and  acting  as  a  ferment  on  the  disintq^nld 
fibrine.     Thiti  capillary  action  of  the  thrombus  might  aldo  be  wppori 
tocauise  ail  action  of  the  decomjxMed  secretion  on  the  blood.    Of 
there  can  be  uo  extensive  6ow  of  pus  or  other  secretion  from 
wouud  into  the  vein,  as  the  opening  in  the  vessel  is  plu^od  by 
tlu-ombus.    Should  there  be  a  rapid  disintegration  of  the  renotis  th: 
bus  from  the  peripheral  to  the  ccntnU  ends,  which  is  rare,  tbera  w 
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^k-tooce  be  venous  hfemorrfaage,  Bod  the  formation  of  a  new  tltrombua, 
^^^  tbut  even  tben  there  could  be  no  entrance  of  the  pus  from  tho 
-^w^ouDd  into  the  vetn,orofthat  from  the  vein  into  the  blood;  moreover, 
"fciie  pus  forming  and  collected  in  the  vein  is  so  shut  off  by  the  central 
^odof  the  thrombus,  thatit  cannot  mingle  with  the  blood;  atleost  this 
cx>u]d  only  happen  if  the  ocntral  end  of  the  thrombus  should  be  entirely 
Ijroken  dovm,  but  this  probably  happens  very  exceptionally,  for  io 
cuost  cajes  there  are  oonstantly  nenr  deposits  of  fibrine,  while  disinte- 
^Tiktion  goes  on  from  the  oldest  parts  of  the  thrombus.    You  nrill  thus 
ftjnder&taiid  tlint  the  futmnceof  pus  into  the  injured  vein  cannot  read- 
•ly  Occur,  but  that,  as  will  be  soon  stated,  the  circumstances  must  l>e 
very  peculiar  to  render  this  possible.     I  must  here  hrit-ll)  iulcmipt 
^e  description,  to  state  that  Vitchow  does  not  distinctly  ac-kuowlcdjre 
tiie  transrormation  of  the  thrombus  to  pus ;  I  have  no  doubt  ou  this 
poiut :   if  ihe  blood-cells  in  the  thrombus  have  the  power  of  increasing 
»nd  tduuiging  to  tissue,  as  seems  most  probable,  there  ia  no  reason 
for  Doi  referring  to  them  the  formation  of  pus  in  the  thrombus,  just  as 
we  do  to  the  »vhit«  cellb  wandering  out  of  the  vessels,  for  the  coagu- 
lation of  (be  blood  is  not  linn  enough  lo  enthcly  prevent  cell-move- 
ment,     That  the  thrombus  may  change  to  true  pus  by  division  of  tJie 
^vhite  blood-celJs  does  not  appear  to  me  disproved  ;  we  have  ak^ady 
metilinned  that  this  pus,  which  is  usually  cnfopsulatcd,  does  not  enter 
ftbc    ciivulatiun,  or  does  so  Tcry  rarely,  and  hcuce  has  no  direct  con- 
nection with  pyn^nia.     To  resume  my  CJti>erienccs  of  venous  thrombi, 
and  the  history  of  thrombus,  they  are  lo  the  eflcet  that  most  venous 
thzotnbi  are  the  result  of  very  acute  inllammatjon  of  cellidar  tissue, 
(especially  under  fast;!»?,  or  ten^   skin,  and  in  Imni-),  and  that  tlie 
CXMg;ulum  undergoes  tlie  same  metamorphoses  as  the   tnllajnmatory 
oew  fonuatioii.     It'  the  latter  lead  to  formation  of  lis-^ue,  the  thrombi 
■TO  also  oraruiized  to  couuuctive  t^^sue ;  if  the  ijiilannniition  goes  ou 
to  suppunition  or  putrefaction,  the  tiirombi  also  suppurate  or  putrefy 
and  bn-ak  down.     This  is  the  easier  to  understand,  as  we  know,  from 
I  'on  lifvklhighausen'annd  livhnoff^tt  investigations,  that  the  cells  front 
Uie  ttKSue  may  pass  through  the  walls  of  the  vein  into  the  thrombus. 
The  walls  of  the  vein  have  the  same  fate  as  the  thrombus  and  aur> 
roundiDg  tissue:  they  are  infiltrated  with  plastic  imilt<:r,  and  become 
thicker,  or  they  suppurate. 

Thrombua,  with  phlebitis,  niny  also  run  its  ouurse  ns  a  purely 
lucal  disease,  as  not  »nfrequently  happens  after  venosecütm,  and 
tn  some  other  oases.  Then  there  can  only  bn  furtlier  danger  when 
t1»e  thrombns  is  friable,  or  xvhen  there  is  purulent  or  putrid  destruo- 
tion  of  the  cooguluin.  Tlie  oentral  end  of  the  thrombua  (aa  we 
•tatet)  when  speaking  of  artenal  thrombus)  usiudlv  extends  to  the 
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point  where  (lie  next  branch  joins,  and  has  a  conical  end^  whidl^ 
prrijcets  a  little  (FiK-  G7,  a),  and,  if  the  coogtilum  loses  its  Hi 
M.  portion  of  tlie  coagulutn  may  be  torn  off  by  tlie  owrrent  of 
and  pa&s  into  the  circulation  ;  thid  passes  into  the  larger  veins,  titeat 
into   the   right   heart,   thence   to   the   pulmonary  artery,    in 
branches  it  is  finallr  arrested  at  some  point  of  bifurcation,  aa  It« 
does  not  allow  it  to  pass  farthtrr.      This  branch  of  the  pulmomi? 
artery  is  now  closed  by  a  dot  of  Bbrine,  as  by  a  oork,  a  so<mIled 
rmbuhu  ;  the  immediate  consequence  is  a  Uck  of  blood  in  the  part* 
of  the  lung  previously  supplied  by  the  plugged 
artery.     This  local  luck  of  blood  (ischicmia  of 
Virchoto)  d<x^s  not  usually  laut  long,  but  blood 
enters   tho  empty  artery   from   stnuU   collalcral 
iirteries ;  it  is  true,  bluod  may  thus  again  enter 
Uic  vein,  but  it  comes  from  tlie  small  ooUateral 
brant^hes,  and  flows  very  slowly,  and  may  at  lost 
stop  ftltttgellior,  anfl   coagulation   extend  back- 
ward through  the  capillaries  even  into  the  throm- 
bosed arterial  branch.     Thus,  as  a  result  of  cm- 
bolus   in   tho   artery,    llio  whole  cK>rrcsponding 
vaaciJur  territory  is  thrombosed ;  there  may  also 
be  ruptures  of  the  vessels,  lueinorrhages ;  as  the 
arteries  of  the  lung«,  spleen,  ond  kidneys,  con- 
stantly divide  into  smaller  branches,  and  thus 
the  vascular  territory  constantly  enlarges  toward 
tbe  pcriphen,',  aiitl  resembles  a  cone  with  the 
npex   in  tho  organ,  so   the   part   in  which    tho 
above  coagulation  occurs  must  be  shaped  like  a  DUtrnm:  a.c«iiinin4L     « 
wedge  or  cone.    In  pithological  anatomy  these      *ocUh'™*i«iio    «    i^*^ 
coagulations  Hue  to  emimlism  have  been  called      Jm'iI S mmbMn*« *S5 
«•red  or  hiemorrliagic  wedge-shaped  inlaretiona."      S*ÄMSS?li.'Tff 
Frequently    as  these  weflge-shapcd   infarctions     SiÄ.»taui  **    *' 
occur,  they  are  not  a  necessary  result  of  emW 
lisra  ;   for,  when  the  arterial   collatcml   circulation  is  strong  etM)|;6 
in  the  ischemic   part  to  drive   the   blond    through   the    capillarin^ 
as  is  the  case  in  otherwise  healthy  persons  and  in  animals,  as  wolf 
as  in  emboli  causing  little  mecbauical  or  chemical  irritation  ct  lite 
tissue,  there   is   no   infarction,   at    alt    events   no   considerable  d» 
turbance  of  circulation,  but  wc   have  simply  to  ounstder  the  locsl 
pcooeases    amund   the  embolus,  as  foreign   bodies   in    tho  bnotk 
of  t4ie  artery.      Tliese  local  processes  depend  on  the  chamctcr  ol 
the  embohi.-» ;  if  the  latter  be  a  pure  fibrinous  clot,  there  is  a  Bli|:^^ 
thickening  of  the  wall  of  the  vessel  at  the  point  where  the  einboluA  'v 
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located  (usually  where  the  artery  diTides  into  smaller  branches),  and 
the  latter  may  have  new  clots  deposited  around  it,  and  be  organized 
tooonnective  tJAsue,or  be  reabsorbed.  Should  the  embolus  consist  of 
a  ßbrinoua  clot  impregnated  with  pus  or  putrid  matter,  it  excites  sup- 
purative or  putrefactive  inflanimation,  not  only  iu  the  m'uII  of  the  res- 
lel,  butalso  in  the  parts  around.  The  mctaoiorphosis  of  the  red  iufaro 
tion  in  part  depends  on  its  size,  partly  on  the  grade  of  the  circulation 
still  contintiing  in  parts  of  it,  and  partly  on  the  embolus  causing  the 
trouble.  If  the  latter  lie  innocuous  and  the  infarction  be  small,  or  if 
it  be  still  nourished  by  some  vessels  not  thrombosed,  the  coagulum 
funning  the  iiifarctiüti  may  again  be  dissolved,  or  else  become  organ* 
ized  to  a  conncclivc-tiwue  cicatrijc  If  the  embolus  bo  innocuous,  but 
the  tluombus  extending  completely  through  the  whole  infarction,  the 
tissue  and  coagulum  slowly  disintegrate  to  a  yellow,  granular,  dry 
pulp,  which  tjecomes  enonpsvilatcd,  and  may  cilcify ;  this  is  j/fMou) 
dry  infarciion.  If  the  enil>oliis  be  impregnated  with  putrid  matter  or 
pus,  it  excites  putrid  or  suppurative  inflammation  all  about  it;  the  in- 
forotion  also  becomes  putrid  or  purulent,  and  abscesses  farm.  As  we 
were  just  speaking  of  the  lungs,  wc  may  here  mention  that  these  ab* 
■cesses,  which  arc  usually  |K'ripheraI,  often  excite  pleurisy;  tlmt  they 
are  roost  frequently  multiple  in  both  lungs,  and  may  even  induce  sup- 
puration of  the  pulmonary  pleura  over  the  abscess,  and  nmy  thus 
ocoasionally  cause  pncumotliorax, 

Fou  can  hardly  imagine,  gentlemen,  what  labor  it  costs  to  demon- 
strate this  connection  between  venous  thrombi  and  abscess  of  the 
lung,  so  that  I  ciin  here  ainiounce  it  to  you  as  a  simple  fiu-t.  You 
will  read  tli«  classical  works  of  WrcAotc,  J'anum^  0.  Wtber^  and 
others,  oq  tliis  subject,  with  astooishmont ;  it  would  take  too  long  for 
roe  to  eator  into  the  subject  more  fully;  we  shall  here  assume  the 
rtgbt  of  only  taking  the  facts  from  these  works.  Wc  now  understand 
lung  iufiirctions  and  abscesses;  but  how  la  it  with  those  that  occur 
under  like  circumstances,  although  much  more  rarely,  in  the  liver, 
spleen,  kidneys,  and  muscles;  are  these  also  always  dependent  on 
emboli  f  A  few  years  since  we  could  not  hav«  answered  tins  ques- 
lioo  with  certainty ;  now  wc  may  affirm  it.  From  experimental  in- 
vestigations, especially  those  of  0.  Tfeder,  It  is  cstablishod  that  cer- 
tain forms  of  cm)>oIi,  especially  flocculi  of  pus,  pass  the  pulmonary 
capiUarice  without  dilliculty,  nmy  enter  the  left  heart,  and  thence  the 
systemic  circulation,  and  be  arrested  in  the  spleen,  liver,  kidueya,  or 
elsewhere,  and  cause  abscesses.  This  explains  the  rare  cases  where, 
with  venous  thrombus,  there  arc  no  abscesses  in  the  lungs,  while  they 
exist  in  other  organs.  If,  with  abscesses  in  the  lungs,  there  are  em- 
bolic infarctions  or  abscesses  In  part  auppBed  by  the  systemic  circula- 
tion, tbcy  may  be   attributed  to  the  formation  of  venous   thrrimbi 
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tlirouf^li  the  pulmonary  abscess;  portions  from  these  thrombi  pnss  iot 
the  left  heart,  and  ibeDcc  farther.  At  regards  Iiver-iU»oessee,  £it*ch  hi 
observed  that  retrüg^nide  movomontA  of  the  blood  from  the  right  heai 
take  place  in  the  vena  cava,  and  in  this  way  hepatic  emboli  may  occur.! 

The  embolie  origin  of  metasiattti  ahacatta»  is  now  so  undoubu*d 
tliat,  from  the  cxJÄteiioe  of  one  of  these,  we  decide  certainly  on  a 
venous  thrombus  underpcoing  putrid  or  suppurative  liquefaction.  The 
discoverj'  of  the  connection  tnay  ho  c;i.sy  in  Rome  cases,  very  difTioult^ 
in  others :  very  ciiAy  in  ca.<ica  of  tbrombus  of  lary;e  venous  truak-S  aud!^| 
embolism  of  brunches  of  the  pulmouaxy  artery  llmt  may  be  readily 
reached  with  the  sciäsors ;  very  difGuult  whi^rc  lliero  is  simply  ooa^it* 
latluii  ill  i>o()ic  suiail  venous  net-work  (:is  in  pUlcginonous  inllammatioo 
or  docubitu^)  uud  etnburmni  of  cupillnrics  of  the  luafj^  sploou,  kidneysi, 
liver,  mus«:les,  et«. ;  still,  tliese  latter  cases  are  almost  iitDunicrabl& 
On  favoruble  objects  (as  in  cerebral  paptllaries)  it  lias  been  prored, 
beyond  a  doubt,  tlmt  cupillary  emboli  exist  in  some  cases ;  it  is  also 
certain  tlmt  Atnalt  veins  become  thrombosed  in  all  suppurative  inflam* 
matioos ;  it  is  very  dilBoult,  often  impossible,  to  demonstrate 
anatomically  in  every  case.  From  what  symptoms  we  oonchidft 
whether  a  ocHifrulum  is  old  or  recent,  will  be  taught  yuu  in  the 
tares  on  palhoIojrir.T.!  anatomy. 

I'hen  you  will  also  hi'  told  how  to  distinguish  small  lobular  infil- 
trations of  thv  lung,  such  as  occur  in  purulent  brouchiti»,  from  ma- 
ta»tatic  absccsäcs,  1  will  merely  mcution  beix'  that  where  a  venouC; 
thrombus  opens  into  the  wound,  it  may  remain  tirmly  organizod:| 
while  its  upper  part  suppurates,  breaks  down,  and  is  Hnally  bwc 
into  the  ciivulation  by  the  neighborinj»  branches  in  which  the  blof 
circulates  ;  this  is  the  only  ease  where  pus  from  the  veins  cnte 
the  circulation  without  there  having  been  hemorrhage.  Af 
death  we  recognize  this  process  by  finding  fluid  blood  or  fresh  poat- 
mortem  cloi*  in  the  thickened  veins,  whose  inner  walls  are  rough 
from  adherent  layers  of  the  thr<imbuB  ;  if  there  has  been  |>eripble- 
bitis  and  the  p(^rti(m  of  vein  has  suppurated,  wu  catuiut  de4iid« 
with  absolute  certainty  lUut  there  has  been  a  previous  «appuratiuo 
of  the  thrombus. 

Hero  we  ure  only  sf^teaking  of  metastatic  circumscribed  inflam-  i 
mations,  of  infarctions,  and  abscesses ;  those  alone  arc  connecteii^| 
with  venous  thrombi  and  emboli.  For  diffuse  metastatic  Inflam- 
m.itions  another  explanation  must  he  sought ;  we  shall  treat  of  ihifl 
more  under  soptioicmia  and  pyemia.  Kor  shall  wc  here  dittcn»  the 
question  of  fever  in  phlebitis  and  in  the  formation  of  met.'UitAtic 
ab>tfeit.ses.  As  phlebitis,  with  its  resnlt»,  so  very  often  comes  as  an 
addition  to  already -existing  acute  inflammations,  it  is  difficult  to 
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jodge  how  f.ir  it  of  havU  excites  fever ;  metastatic  abscesses,  like 
all  utluT  puiDtfl  of  intlauiniation,  uudoubteJly  induce  fever;  we 
eijuuld  «oarcvly  cxpcüt  fever  from  a  aiinple  thrombus  of  the  veit)>eU. 
Ill  dogs  hy  ioduuing^  numerous  small  emboli  in  the  lungs  by  nt- 
x-tiug  flour  ur  [luwdcred  coal  into  the  jugular  vcin,  we  may,  it  is 
V,  excite  fever,  a»  was  shown  by  lierijnmttti,  .SfnVXrr,  and  Albert; 
hill  this  linos  not  always  occur  in  embolism  in  otber  vascular  tracts, 
d  iKfrdibly  dei>ends  on  incrcawHl  action  of  the  respiratory  musclcB. 
Tlie  troitmcnt  of  phlebitis  and  throtnhtis  i«  the  same  as  that  of 
HTtiphangitiA  and  other  similar  acute  inflammation».  Careful  fric- 
ion»  vitb  mercurial  ointment,  or,  if  we  fear  detachment  of  the  ro- 
luro,  coTsring  the  part  with  compresses  smeared  with  mercurial 
ointment,  or  with  bladdere  of  ice,  and  nbciolute  r^Ht  of  the  nfiFected 
{■uri,  are  iti'licatcd.  Under  pymmia  we  Kliall  H|K>:ik  of  the  diagnotiis 
and  txt-atmeut  of  metastatic  absceoses.  If  phlebiti»  and  thrombowis 
UM>  local  suppuration,  the  abscesses  should  be  opened  a»  t^ooD  as 
LvocnitTcd. 

[A»  a  result  of  embolus  there  is  a  faulty  circle,  the  inflammatory 
ngofl  in  the  walls  of  the  vessels  favor  stasi«,  and  thiit  again  re- 
ts on  the  intima  and  arrests  its  physiological  action.  AVhen  the 
tima  is  altered  it  favors  the  est-ape  of  red  corpuscles  ;  there  may 
en  l»e  actual  tears  in  the  vessel,  hipmorrbages,  and  on  section  we 
Und  the  embolic  foci  not  only  distended,  bat  the  whole  tissue  full 
of  blood-corpuscles  and  coloring-mntter. 

If  fi  thrombus  contain  c-occi  and  bacteria,  as  it  doe«  in  varinnn 
infectious  processes,  fungi  will  develop  in  the  embolic  infarctions 
and  increaw'  in  the  vessels  and  tissnes. 

The  jiart  <if  the  vessel  thromlwsed  and  the  tissue  it  supplied  be* 
came  neorosed,  the  fluid  part  being  taken  up  by  neighboring  ve»- 
»elA,  and.  as  absence  of  air  and  moisture  prevent  decomposition  of 
tbe  remainder  of  the  necrosed  part,  it  undergoes  moleoular  disintc- 
fcration  int4i  pigment,  Cholesterine  orystala,  eta,  which  remain  en- 
doaed  in  a  oounectivolisaue  oapeule.] 
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LECTURE    XXVI. 


n.— Qcnenl  Acwident^l  DImmor  trhioh  ratj  Moompanjr  Wounds  Uil  LcmmI  Influnit»- 
ÜMi«.  1,  TrnuiiMlio  «mi  tiiHninnuiCoiT'  Fcwr;  i,  Öoplio  i^ovor  tad  a^'ptiiamiiu ; 
3.  Suppurmtiv«  Fever  nad  I'jiciuiB.  | 

a  -OEKEUAL  ACCIDENTAL  DISEASES   WTHICU   MAT  ACCOJtPAKT  WOüXDS  ASD 
UrU£U  LügAL  IN  KLAMM  ATIUNi«. 

The  local  accidental  truuinatic  diseases  which  we  have  so  fiir  de 
scribed  are  altvays  accompaDied  by  constitutional  disease,  wliich  ia 
chießy  though  not  alwnys  feverish  in  its  nature.  Fever  is  such  a  corn* 
plication  of  symptoms  that  it  may  seem  very  different  according  to 
the  addition  «f  one  or  other  symptom  ;  now  it  is  generally  determined 
only  to  say  that  there  is  fever  when  the  temperature  of  the  blood  is 
elevated,  and  to  measure  the  intensity  of  the  fever  by  ilie  height  of 
the  tcm[>cniture.  I  do  not  think  it  advisable  to  combat  this  positioa, 
for  by  abandoning  it  wo  should  lose  the  common  idea  of  what  we  call 
fe%'er,  and  throw  it  back  into  the  old  clioos.  But  I  must  tcU  you  thati 
there  are  many  and  very  dungeroits  general  disease«  in  patients  with 
wounds  or  other  local  inflammations,  in  which  no  change  of  tempera- 
ture of  the  blood  can  be  discovered;  hence  the  latter  is  only  conili- 
donally  a  measure  of  the  patient's  danger.  Besides  tlie  elevation  of 
temperature,  in  fever  we  have  the  following  chief  symptoms :  locroased 
rapidity  of  cardiac  action  and  respiration,  loss  of  appetite,  frequentlv 
nausea,  feeling  of  weakness,  gi-eat  sweating,  not  unfrequently  trem- 
bling of  ocrtuin  groups  of  muscles  (in  chills),  more  or  less  mental 
excitement  and  blunting  of  tlic  senses.  Fever  is  a  general  disease, 
which  may  result  frt»m  many  causes;  in  other  words,  the  number  of 
pvrogerious,  like  that  of  phlogogcnous  substances,  is  innumerable; 
According  to  the  quantity  and  quality  of  iJicse  substances  (which  we 
term  poisons)  that  have  entered  the  blood,  one  or  other  set  of  syrop- 
toms  is  more  prominent:  thus  tliere  is  fever  with  very  high  ti'mperv 
ture,  while  all  other  symptoms  are  slight ;  fever  with  great  blunting 
of  the  senses,  and  but  Httle  elcMttion  of  bodily  temperature;  fever  i 
whose  prominent  symptom  is  severe  sldvcring,  so-called  cliiUs ;  fevcf' 
with  disttu-bance  of  ttie  gastric  functions,  fatigue,  etc.,  for  llic  chief 
symptoms.  \Aniy,  then,  should  we  not  have  fever  (a  state  of  intoxi- 
eatinn  rausetl  by  materinla  absorbed  from  wounds  or  points  of  inflsm* 
mation)  with  all  the  symptoms,  except  elevation  of  the  temperature 
of  the  blood  f  From  some  cause  or  other  this  particular  8\Tnptom 
might  in  some  ctises  be  concealed  or  prevented  from  appearing.  But, 
as  already  stated,  we  ihall  accept  the  present  view  of  fever,  and  onW 
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^suppose  it  to  exist  wlierc  we  find  deration  of  tcmperuture  of  the  blood, 
Init  must  then  add  tliat  there  are  cases  of  severe  general,  uecidentul 
-ttraumatio  and  innammatorjr  diueases  which  run  tbcir  oourse  wiüioul 
^Fer. 

But  there  is  another  common  factor  of  these  general  diseases  that 
Tre  should  bear  in  mind|  viz.,  that  they  are  all  due  to  reabsorption  of 
matters  that  form  in  the  wounds  or  the  ports  amund  them,  or  (what  is 
about  the  same  tiling]  in  a  point  of  iiinaininaiion.  On  this  point  we 
«^reo  with  the  present  views,  as  far  as  conccnu  trauiuatio  fever,  in- 
flammatory fever,  pyseiuia,  and  septicaemia,  less  so  perliaps  as  regards 
tetanus,  delirium  potatorum,  delii-ium  nervosum,  und  acute  mania. 
But  many  important  reasons  favor  the  view  of  the  Intter  diseases  bo- 
tn^  also  of  liuntonil  origin ;  hence  I  shall  niako  no  further  divisions 
junong  the  above  diseases. 

1.    TVatimatic  arnX  Ji\flanimatory   Fever. — It  has  been    already 
explained  (puge  98)  that  the  fever  appearing  in  wounded  patients  b 
partly  due  to  the  blood  taking  up  materials  resulting  from  decompo- 
sition of  mortified  tissue  on  the  subatanoe  of  the  wound,  partly  to  the 
absorption  of  materials  formed  by  the  traumatic  or  aooidental  inflam- 
mation; hence,  in  the  latter  case,  the  nature  of  the  traumatic  and 
infla-mraatory  fever  is  perfectly  obscure.     On  this  supposition,  which 
•wts  previously  tried  briefly  to  prove,  it  will  depend  jwirtly  uq  the  local 
«(I\*antages  for  reabsorption,  partly  on  the  quality  and  quantity  of 
pyrogenous  material  in  question,  how  great  the  poisoning  will  prove, 
*l*heTe  are  case«  where  tlie  vessels  opene<I  by  the  injury-  close  so  rap- 
JUily,  and  the  whole  traumatic  iaßammation  terminates  so  quickly,  that 
fbere  is  no  general  infection  or  fever  at  first,  and  they  may  not  occur 
at  aU ;  such  cases  are  rare  iu  extensive  injuries,  they  are  the  ideal 
of  tho  Donniil  course;  in  them  the  plastic  infiltmuon  on  the  edges  of 
e  wound  leads  quickly  and  throughout  the  wound  to  solid  organized 
ew  formations,  growing  firmly  in  the  edges  of  the  wound,  and  pass- 
ing on  to  cioatrintion  immediately  or  after  precedent  granulation. 
If  wo  assume  this  case  as  a  nonaal  t\*pc,  every  traumatic  fever  is  a 
pathological   accident.     We  must  acknowledge  this  in  theory,  but  in 
tbe  great  majority  of  oases,  in  wounds  of  any  size,  fever  occurs  sooner 
or  later ;  hence  wc  consiflered  it  advisable  to  treat  of  Iraumal io  fever  iu 
^^the  previous  description  of  tho  general  condition  of  the  wounded  pa- 
^^Khnt,     We  have  still,  however,  to  add  something  to  what  was  then 
^^  said,  which  at  that  time  it  would  have  been  difficult  for  you  to  under- 
stand.     \jpi  us  first  speak  of  the  period  at  which   traumatia  fever 
usually  appears,  and  of  it«  course.     In  many  cases,  especially  where 
the  injury  has  affected  tissues  previously  healthy,  the  fever  does  not 
begin  till  the  second  day,  increases  rapidly,  and,  with  evening  renii» 
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Sinns,  remains  for  some  days  at  a  oertain  beifi^lit,  and   then 
gradimlly  (rarely  within  twenty-four  houra).     According  to  my  ^, 
iiumerous  observation»,  in  far  tbe  greater  majority  of  cusds  the 
iimtic  fever  be^j^ins  within  two  days  aftt;r  the  injury.     l*Uis  fever 
■tsuully  represented  graphically  as  follovsa : 


a 


tttvr-cnrvc  «ftvr  nmpnifldnn  of  th«  itnn.  tUcornrj.  Thi»  and  Ibe  follawliir  frvcNitm*  ^^mr 
nmnsrA  on  itw  prn\n  of  Cvlffne'e  ihcrtnoDM-tiT.  Bacfa  drcrt-«  U  dlrhlnl  toio  tnt  m^k— f. 
Üi«bof1«<>»iiii)dlvltlou  lm)i»u  Lbediv  of  ih«dliMM:  tbe'ciuv«  U  luAd-  M-mKtHvf«  «-b 
nornlitif  and  "Wutng  nHMvoiimnvnU ;  tha  two  ImM}  Uuw  indluio  Uta  ttuulibim  i^^u 
nilnlinniB  ouniul  Unpcnlntv  »f  a  bnlthj  pnnun. 


trl-T^ 
tedC^ 
itiaudfl 


The  curve  shows  that,  after  an  amputation  of  the  ann,  re 
necessary  by  an  hijury  (measurement  was  aeddenlully  neglected 
6rsi  day)t  the  fever  did  not  begin  till  the  third  day,  then  coutiau 
from  the  fourth  to  the  seventh  day;  after  the  ctghib  day  the  pat» 
remained  free  fr«m  fever.  In  other  casca,  however,  aeooodanr  fever 
often  occur«  immediately  after  amputtttion.  Such  an  oocurreDcer4 
traumatic  fover  ia  quite  frequent.  I  explain  it  as  follows;  ImiQfld>> 
ately  after  the  injury  the  tissue  of  the  edges  of  the  wound  was  olewd 
by  inGltration  of  plastic  matter;  the  thinl  day  tins  commenced  la 
break  down  into  pus,  and  to  mingle  with  decomposed  shreds  of  tisn» 
on  the  surfttcQ  of  the  wound,  tlius  inducing  a  roodomLcIy  cxtensin 
mtlammation  of  tlie  amputation  stump,  with  reabsorptioo  of  pus  snd 
other  products  of  decomposition  and  InOammntion ;  this  reabaorptioq 
goes  on  till  checked  by  some  mechanical  cause  (diminiabed 
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Ihidccmng  and  partial  closore  of  the  vessels,  etc).  In  other  oases, 
the  fever  begius  the  verj  day  of  the  injury;  we  see  this  when  blood 
has  been  enclosed  between  the  flaps  of  the  united  wound  and  it  haa 
rapidly  decomposed;  frequently,  also,  vrhea  operations  have  beeo 
done  in  tissues  infiltrated  with  tho  products  of  chnmio  iuiiltmlioa* 
The  following  case  (Fig.  Cd)  may  serve  as  an  illustration  of  thii 
flecond  class : 
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fwnr^nty*  aft«r  rwoctloo  of  t  eartoo»  ini*t.  with  grcmt  ludllnltoa  of  tbt  •»(!  pcrU. 

In  inliUralion  of  tho  tissue  from  chronic  inflammation,  the  finer 
ivniphatic  c-apillnrie^  may  be  contracted  and  to  some  extent  closed, 
and  hence,  for  some  lime,  may  not  have  carried  off  sutlinient  semin 
from  the  tissue,  but  the  ineiliura-sized  lymphatic  vessels,  like  the  oo]> 
Mpoodln^  veins,  wluch  in  oluvaic  iiiBammalion  have  long  been  ex- 
posed to  high  pressure,  are  undoubtedly  distt^nded,  perhaps  even 
gaping,  from  rigidity  of  their  walls;  hence,  if  not  quickly  filled  with 
firm  plastic  in(il(  ration  from  the  start,  they  take  up  a  good  deal  of  the 
secretion  from  the  wound ;  moreover,  on  the  edges  of  wounds  in  mor« 
bidly-in filtrated  tissue,  mortification  is  particularly  apt  to  occur.  This 
explanation  of  the  late  and  early  occurrence  of  traumatic  fever  is 
purely  hypothetit--&l ;  but  it  is  taken  &om  and  has  been  induced  by 
nomerous  olieervntions.     It  might  also  be  assumed  that  in  ono  cas« 
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the  ferment  ubsorhcfl   into  the  blood  Bctml  very  slowly,  in 
very  <]ui<;kly  ;  iinlhing'  detiiiite  can  be  said  on  th'ia  point.     As  I  for- 
merly believed  tluit  the  fever  was  uln-a^-s  caused  by  nerruus  irritalioo^  M 
H  WAS  necessary  to  suppose  that  tlib  irritability  was  varierl,  and  hence  ^ 
the  febrile  effect  inigbt  occur  at  very  different  periods,  but  I  h&re  en- 
tirely abandoned  this  theory,  without  undervaluing  tlie  important 
part  played  by  the  nervous  fiystcm  in  the  orijfin  and  symptoms  of  fever. 

Traumatic  fcvf>r  usually  lasts  a  week ;  it  is  rarely  longer,  withoot 
some  visible  local  fxinipUcation. 

When  there  is  an  iiccidental  inflammation  of  the  cellular  ttwue, 
lymphatic  vessels,  or  veins,  about  a  wound,  fever  occurs  simultaoeously 
vh'itli  this  inflammation,  or  apparently  precedes  it  (coming  as  an  )t> 
llaminatory  secondary  fever,  either  immediately  after  the  traumatic 
fever  or  when  sevenU  or  even  many  days  have  passed  without  fever), 
1  say  it  apparently  precedes,  because  the  first  signs  of  the  local  affeo* 
tion  may  liave  es^'apod  ue,  as  they  may  possibly  have  presented  no 
sensible  s^Tiiptoma,  or  because  the  poisonous  mat<*rial  may  have  in- 
fected the  blood  sooner  than  it  did  the  parts  immediately  around ;  the 
probability  of  the  latter  idea  is  based  on  the  fact  that  |K}ison,  taken, 
into  the  lymphatic  vessels  or  veins  with  the  lymph  or  blood,  flowa  mor^ 
rapidly  in  the  centre  of  the  vessel  than  alon|i;  its  walls,  and  thus  qrnckly 
reaches  the  large  bloo^vessela,  while  the  fluid,  moving  more  slowly 
along  the  walls  of  the  vessels,  only  gradually  posses  into  the  pejivi» 
cular  tissue,  and  there  inducers  inflammation  by  the  pblogogenous  poh 
eon  it  coiitiiins ;  tlius  fever  (the  blood-infection)  may  appear  befoR 
erysipelas,  lymphangitis,  or  pMebitis  (from  the  local  infection),  is  pe^ 
ceived,  Tlie  course  of  this  secondary  fever  entirely  depends  oo  thit 
of  the  locjil  inflammation ;  as  the  latter  begins,  the  tem[M'nt(uTe  risers 
rapidly,  often  with  an  initial  chilL  The  longer  these  seeondary  fevwi 
continue,  that  is,  the  longer  the  poison  is  kept  up,  the  more  daoge^ 
ous  the  condition  becomes ;  rapid  emaciation,  great  sweating,  Bloe|> 
lesnwss,  and  continued  loss  of  appetite,  are  bad  symptoms  ;  usually  in 
those  secondary  fevers  there  is  absorption  of  pus  or  infectioD  from 
witliout.  Pronounced  erysipelas  or  inflammation  of  the  lympliatle 
ressels  or  glands  are  the  rebtively  most  favorable  forma  of  the  •oO' 
dental  iufhimmations,  ns  sooner  or  later  they  genenOly  lead  to  a  certain 
usually  fiavorable  termination,  and  tlius  are  somcnliat  typical  in  their 
course,  although  the  duration  of  an  erysipelas  may  vary  Irom  Ihn« 
days  to  tlireo  weeks  or  more,  and  prove  very  debilitating ;  at  fiist  the 
fevcr-ciure  rises  rapidly,  then  Temaina  for  a  time  at  a  certain  height, 
usually -with  morning  remissions ;  not  wnfrequenlly  *Jie  temperstuni 
falls  rapidly ;  the  same  is  true  of  I_\'mpliangiti8.  Fortunately,  it  is  rue 
for  lymphangitis  and  erysipelas  to  extend  deep  into  the  cellular  tit- 
Bue  and  under  the  fosciie ;  io  such  a  case  the  disease  would  Iv)  olaiml 
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imong  Ute  Bererer  inflammations,  and  would  lose  it«  somewhat  typical 

In  diffiisp,  defip  infliunmation  of  the  cellular  tissue,  with  or  without 
venous  thrombosis,  the  fever  does  not  begin  so  suddenly,  but,  from  the 
first,  always  has  a  deeidixlly  rcmllt^ut  type,  and,  like  the  IüchI  aßco- 
tions,  is  incomputable  in  its  further  course;  the  loss  of  strengtJi,  tfan 
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emaciation,  sweating,  sensitiveness,  and  excitability  of  the  patient, 

altaiu  the  hight»t  grade.     Intermittent  fever  and  metastatic  Inflam* 
^^Aaliuoa,  the  cliief  symptoms  of  those  malignant  traumatic  fevera 
^^Blicb  we  call  "  pyicnii»,"  are  greatly  to  be  feared  in  sut:h  cases. 
^^V    In  nil  ilit-sc  fevers  the  quantity  of  urea  is  increased  and  exceeds 
P^Be  amount  of  nitrogenous  food  consumed ;  at  the  same  time,  aooord* 

ing  to  recent  investigations,  the  weight  of  the  body  diminishes  oon- 

nderably. 

As  long  as  the  oonslitutionol  symptoms,  especially  those  due  to 

the  fever,  do  not  extend  l>ey<md  the  above,  and  especially  if  the  ui&> 

IHse  does  not  prove  fatal,  we  are  generally  satis5ed  with  the  terms 
•  traumatic,  suppurative,  or  secondary  fever.**  But.,  if  other  s_>-mptoms 
occur,  and  ilcuih  results,  these  severer  infectious  have  two  other 
names,  "  scplicwmia  "  and  "  pyeaüo."  We  follow  this  comuou  cIoMi- 

Rcation. 
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2.  Septic  F'ever  {Septicemia). — By  septicemia,  wo  underBtAnd 
constitutionjil,  frenerally  acute  disease,  which  is  due  to  the  abaorj)iiot 
of  varioub  putrid  subütanc^s  iuto  the  blood,  and  it  is  thoug-ht  thiit 
these  act  äa  fcriuciitä  tu  the  blood,  oud  spoil  it  so  that  \i  cannot  fulfil 
its  physiologk^  functinns.  This  disease  may  be  induced  in  aiii' 
mals  by  injectiu^  putrid  matter  iuto  their  blood  or  subcutaneous  ti> 
sue,  Bud  it  lias  been  found  that  large  auimols  (large  dogs,  horses,  etc.) 
may,  under  certain  circuinstunoes,  live  tluT>ugh  the  putreiactive  blood* 
poisoning,  alihoug*)!  it  makes  them  y*iry  sti:k.  Certtfin  circumstances 
are  necessaiy  for  putrid  matter  to  be  taken  into  the  blood  of  man  j 
such  substances  are  only  taken  through  the  healthy  sltin  and  muco 
memhnines  when  the  putrid  substances  have  a  destructive  or  caute 
aat  action,  or  an  active  poner  of  penetrating,  like  fungi  and  infusoria. 
Diseased  skin  or  wound  surfaces  take  up  such  putrid  matters  more 
readily,  but  even  tbcy  only  do  so  under  certaiu  circumstancvs ;  for 
instance,  they  do  not  readily  pess  tluvugh  wcU-orgauizcd,  uninjured 
«^anulutions.  If  we  dress  a  nicely-granulating  wound  on  a  dog  witli^ri 
oharple  dipped  in  the  (ilthiest  putrid  ninttor,  if  the  latter  contain  nofl 
cautorant  su))stanee  that  may  destroy  the  granulation  surface,  tlie  ani* 
mal  will  not  sicken,  notliing  will  be  absorbed.  Hence  I  conclude  thn^^ 
the  poison  must  in  some  way  be  prevented  from  entering  the  blo<x]< 
vessels  in  the  surface  of  the  gniuulations.  If  the  septic  pnison  be 
truduced  into  the  fresh  tissue,  it  nut  unly  excites  severe  local  infiai 
matioo,  but  quickly  induces  general  fever.  Fruu  these  |>ceuUnr  ci>ih' 
ditions  under  wliich  infection  fi-om  putrid  substances  usually  takt«i 
place,  it  seems  to  me  eviilent  that  the  poison  is  absorbed  chieflj  by 
the  lympliatic  vessels,  ss  I  have  already  mentioned.  Remember,  aUo, 
that,  in  contused  wounds,  decomposing  shreds  of  firm  connective  tis- 
sue, especially  of  tendons  imd  fascim,  often  lie  for  a  long  time  on 
granulating  wounrls,  without  any  septic  poison  passing  from  thrtn 
through  the  supf>.rBcial  vessels  of  the  granulations  into  the  bloo<I ;  tliis 
observation  verifies  the  experiments  made  on  dogs.  But,  if  the  poisoa 
be  not  taken  up  by  the  blood-vessels,  or  bo  taken  only  under  cerlaif 
circumstances,  it  is  very  probable  that  its  absorption  Is  chicUy  thtougb 
the  lymphatic  vessels.  I  will  not  deny  that  possibly  in  certain  swol- 
len states  of  the  walls  of  the  blood-vesseU,  as  well  as  from  capillarf 
attraction,  iind  also  through  the  thrombi  of  the  vessels,  infectious  malt^ 
rinb  may  reach  the  blootl,  nor  that  cells  take  up  septic  molecnlw 
substances  and  may  wander  with  them  into  the  blood'Vessels ;  bul,ou 
the  whole,  I  consider  this  mode  of  infection  the  exception,  eapecuU/ 
if  the  infectious  substance  be  not  dissolved,  but  exist  as  very  tw 
molecules ;  il^  for  instance,  it  be  t-aken  up  in  the  form  of  dust.  Of  ^ 
healthy  parts  of  the  body  exposed  to  the  air,  it  has  only  been  pro\T<J 
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ist-likc  boflioa  (as  r/>al-<hiRt)  pnt<*r  the  lung»,  and  mnj  tiience 
«-«jrh  tht*  bronchial  glands  (thonre  also  the  hloodj,  while  a  similar 
«ibeorption  from  the  walls  of  the  iDtestiims  has  not  yet  been  obsen'ed 
or  experimentally  iwovcd.  Should  the  iniiuiuiutu  rwüly  be  sihüU  funpi, 
C:bat  is,  molecular  bodies,  rroin  what  has  been  saiti,  it  would  seem  very 
probuble  thut  the  infection  may  take  place  through  the  rcspinition ;  if 
Ciiis  should  be  proved,  it  might  bo  of  great  practical  consequence. 

Of  late,  many  att^^mpta  have  been  mada  to  determine  what  sub- 
^rtanre  in  decomposing  animal  tissue  is  the  true  poisonous  ]>riQriple, 
aand  for  tliis  purpose  putrid  Quula  have  beou  treated  cheoiicatly  till 
eome  one  body  should  be  found  which  in  the  samllest  dose  should  ex- 
<^te  the  symptoms  of  septic  [wisoniug.    Thus  Jicrff mann  has  produced 
^  body  of  this  nature  from  decomposing  yeast,  which  he  calls  sepaii,. 
To  pn'jve  tltat  tliis  body  alone  (whose  preÄcneo   F'tscher  rould  not 
prove  iu  decomposing  serum  or  pus)  is  the  poison,  it  would  he  neces- 
sary to  prove  the  innociioiisnrHS  of  all  other  Ixxlics  chcniicnlly  formed 
Ouriag  putrcfactiou.     JJut  this  canmit  be  done;  sulphuretted  hydro- 
gen, sulphuret  of  aumoriium,  butyric  acid,  leuclu,  and  some  other  Bub- 
st«nues,  funning  during  the  ptitrefuction  of  ot^nic  bodies,  also  act  as 
»eiitic  jtoison«  when  injected  into  the  blood  ;  so  that  I  cnimot  enter 
into   the  laborioufl  search  for  one  body  in   the  putrid  fluids  which 
»ball  bear  tdi  the  bhime  of  the  injtirioua  c-ITecis.     It  is  very  probable 
that   in  decomposing  fluids,  according  1o  thoir  qualities,  degree  of 
rtinoenlration,  temperature,  etc.,  very  many  different  poij-onons  sub- 
!.tances  may  form,  which  I  further  imagine  as  going  on  chnitging  till 
they  reHcli  aomc  final  terminal  stage. 

Wiiethertliia  terminal  stage  is  always  the  same  is  still  to  be  de- 
tprmined.  This  is  not  the  pliice  lo  discuss  such  diHieult  questiens 
Mhnustively  ;  eo  far  as  my  experi<*ucc,  ol»orvations,  and  studies  go, 
1  cuimider  it  at  least  probable  ihat  the  septic  matters  nre  formed  in 
the  inOamed  and  gangrenous  tissues,  and  pnss  to  the  blood  as  a  de- 
veloped poison.  Oj-powd  to  this  view  is  another,  that  onlv  a  for- 
metit  go*"»  to  the  bl*»od  from  the  tissues  (ultimately  from  the  air), 
which  soon  causes  fermentation  or  decomjiosition  {O.Wnler).  Ac- 
cording to  this,  the  absorbed  septic  matters  would  not  be  ia  them- 
selvpfl  poisonous,  but  would  develop  poison  in  Ibe  blood  from  its 
ootnpoDents. 

[Possibly  the  fever  occurring  in  sensitive  persons  from  constipa- 
tion mav  be  due  to  poisonous  luatters  being  driven  into  the  absorb- 
ents by  mechanical  pressure.  This  rise  of  tompemture  is  rarely 
over  102°,  and  is  usually  ouly  observed  in  persons  under  treatment, 
possibly  because  they  have  their  temperature  taken  regularly. 
Probably  putrid  gaaeous  substances  are  absorbed  from  the  intestinal 
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ran»],  where  they  have  been  ander  certun  pretwurc.  Tb<.>  h 
proof  that  the  m\e  cause  of  the  fever  wa«  tbu  cooittipation,  ia  the 
iiuiuediato  relief  giveu  hy  an  effective  enema.  Tbe  same  cause  may 
account  fur  tbc  fuvcr  in  some  strangulated  bcmiic  or  acute  oWtme- 
tionü  of  tho  bowels.  If  tbe  preasure  from  without  exceed  tbe  ia- 
txa-vascular  pressure,  the  deoompusiug  fluid  may  be  driven  into  Lbo 
vessels. 


na^^ 


If  thero  be  cocci  in  the  septic  fluid,  there  must  still  be  ce 
f.ivorahle  conditions  to  ensure  their  passing  ibrough  uninjured 
granulations;  tho  upper  cell  layers  are  conKtantly  tlirovn  off  as 
p)i<,  and  tbti  pressure  of  the  hloiid  and  lympbatic  rirculalion  f 
below  toward  the  surface  interferes  with  absorption. 


ruuL^ 

id      |i 


Experiments  for  inducini;  acute  iufeclious  osteomyelitis  showed 
that  when  the  medulla  of  bones  had  been  injorod,  feeding  the  an: 
inrUs  on  putrid  substances  suflicud  to  induce  infection  of  the  woan 
of  tbe  bone  ;  so  poison  must  be  absorbed  i'rom  tbe  bowels. 

From  decomposing  macerated  meat  I\inuin  obtaineil  a  non-; 
buminous  body,  soluble  in  water,  and  also  a  st^cond,  very  {mtson 
suhstanco  ;  ZurtUer  and  Sonnenschetti  also  discovered  a  septic 
stance  resembling  tbo  alkaloids. 


To-day  there  is  little  doubt  that  the  impulse  to  development 
the  process  by  which  septic  matters  are  formed,  is  giveu  by  a  11 
orgnnixed  ferment,  niicro-orgauisws ;  ami  it  luis  been  sliun'u  t 
otlirr  infectious  prore.'Mca  may  cause  and  transfer,  by  peculiar 
latiuns,  a  number  of  acute  and  uhroniu  diseases.  At  present 
views  appear  to  be  about  as  follows  ;  Septic  or  putrid  poipon  d 
not  Bccm  to  depend  exclusively  un  microscopic  organisms,  bnt  to 
exist  in  solution  in  putrid  tluids.  Non-organ iined  fennenis,  when 
kept  long  at  a  heat  of  100"  to  170",  lose  their  activity,  while  fluiiN 
containing  cocci  or  bacteria  under  the  snme  conditioni»  retain  tlic'f 
septic  powers,  which  are  only  destroyed  by  a  heat  of  231)''.  If 
kill  a  rabbit  by  injecting  fluid  containing  bacteria,  as  JJai*tnneK 
.Siric/cer  did,  and  injt?ct  some  of  tbe  blood  of  this  rabbit  into 
second  one,  and  of  tliis  into  a  third  one,  it  remains  fully  an  actjvf 
or  oven  more  so  ;  by  breeding  through  severnl  generationH  tbe  viru- 
lence of  the  virus  increases.  These  inoculations  do  not  change  cIk 
micro-organisms  morphologically.  Quite  recently  Pa^ttntr  has  made 
tho  imporunt  discovery  that,  as  wo  may  strengthen  tlio  virus  kj 
cultivating  it  in  various  generations  of  animals,  so  il  may  be  weak- 
ened by  cultivating  it  in  a  certain  way  outtifU  of  the  body.    iW- 
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reriftod   thf«e  obserrationa  in  so-called   chicktm -cholera,  an 
eotinns  iliseaao  caused  by  micro-organnma.     He  flisoovoro.1  the 
^.^iry  important  fatt  that  animals  which  had  been  inoculated  with 
ll^e  wealtened  virus  took  iUv  illsBatie,  but  did  not  die,  and,  once  hav- 
ing had  the  disease^  were  [iroU'ctcd  againKi  further  iiioculiitioii  with 
tb«"  stmnger  vims,  which  Mould  otherwise  be  fatal.     Paitttur  ex- 
plaioB  this  imtuuuity  by  sayitif?  that  the  micro- organ isuis  dctttroyed 
or  changed  certAin  matter«  in  the  body  of  the  animal  so  as  to  leave 
nO  jrt^f'Cr  nonriflhinent  for  tlie  development  of  new  mioro-organism-i. 
Qf  course  this  dii^cnrery  cajinot  bo  transferred,  without  further  in- 
vc«tM?&l<c<^)  to  «eptic  vima. 

Fcrmoütation,  or  tho  process  of  breaking  up  organized  bodieit 
into  their  orijrinal  non-orpaiiic  clement«,  ia  due  to  llic  development 
an<l  oToltttion  of  organized  Iwintp,  wlioi-t.'  Bpccies  differ  with  the 
kin'l  "f  decomposition  or  fermentation.  These  germs  come  from 
witliKiit,  antl  their  development  may  be  prevcntcil  by  protecting 
the  fermentable  substance  from  cnntart  with  the  air.  or  by  plaring 
it  ro  air  submitted  to  a  temporal  ure  that  has  destroyed  the  perms 
whicb  it  always  contains.  Access  of  the  leaet  particle  of  air  not 
ihia  triMtcd  may  induce  fermentation.  It  is  claimed  that,  in  the 
»itPtablo  kint^dom.  diseases  without  exception  are  duo  to  parasites  ; 
Vü\  that,  in  the  lower  animals  and  man,  in  all  caaca  where  the  eti- 
nloffv  i«  htotrrtt  the  Mme  holda  true.  Rabicn.  Klnn'l'^'^-  pyphili», 
v;irifi]a,  and  varion«  ftkin-<li«ea««e»,  we  can  trauüfer  from  one  individ- 
Rftl  to  another ;  mcasle«,  scarlatina,  whoopinjj-oonjrh,  etc.,  are  con- 
«ivnijy  spread  by  rontapiou.  Constantly  the  proof  »eema  aagment- 
iiigthat  tili»  conta^on  is  carried  by  j^rm«.] 

After  these  pcncral  obecrvatinnf«,  we  slmll  consider  those  surgical 

nu^  that  jfivo  rise  to  Bcptio  infection.     First  come  the  cnses  where 

ibere  in  decom|tositlon  on  recent  wound«  ;  it  usually  appears  within 

the  fiwt  three  dnys  whether  in  such  rases  there  will  be  intense,  un- 

inml,lo.<a|,  and  jfcncnil  infection.    If  the  local  infection  merely  evince 

itjflf  in  moderate  inflammation,  which  soon  leads  to  circumaoribed 

wppuratjnn,  if  the  peneral  infection  be  followed  by  moderate  fever, 

thesffcction  would  come  nnder  the  head  of  traumatic  fever.     But  if 

the  Inoal  infection  be  very  extensive,  with  phlegmonous  iuftammation 

»nd  putrefaction,  and  the  general  condition  assume  a  chanicter  soon 

to  be  dcficribed,  we  call  the  state  septicaemia.     In  other  cnses  the  re- 

■bwrption  uf  f-utrid  matter  tiikcs  place  from  a  traumiitic  or  idiopathic 

Mrtensivc  ganirrenoijs  spot  (as  fmrn  ^njrrcne  due  to  disease  of  the 

arteriea) ;  this  is  more  frequently  the  ease  in  moi^t  than  in  dry  gan- 

jfrenff.     In  the  same  way  the  re/|uirenients  for  the  rcab8()qition  of 

putrid  Bubstancea  exist,  if  after  delivery  the  placental  surface:  of  the 
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n»TUfl  *xtx>cnes  gangrenous ;  some  of  tbe  cases  of  puerpei«!  tever 
pcpticasmift. 

It  wilt  be  cvi'lcnt  to  ^ou  that  the  term  septicemia  essentimlljr  dis-«. 
pends  on  the  etiolng-y,  juat  like  the  group  of  "tjphoua**  dlfyatm    ^ 
and  that  mild  sop  tio- trauma  tic  fuver  has  the  Bamc  relstioa  to  upl^j 
csemia  that  typhus  febricula  has  to  typhus;  in  fuct,  the  name  ''st^pt^^ 
febriculu"  has  been  proposed.     StiU,  us  typhus  in  its  diffcrrnt  fbn^^ 
is  characterized  by  its  symptomatology  and  patliological  anatomy,  tl^^ 
is  also  tlic  case  iu  sopliiiemia,  altliougli  hi  it  the  [WitIioIngirt>ftnatomic^^ 
appeantiiccs  are  slig-ht.     Now,  what  cluiracterizr«  the  course  of  «ep*^ 
OKnia  ?  The  nervous  symptoms  descn-e  the  first  mention :  the  patic%^|^ 
are  apnthetic  and  sleepy,  if  not  entirely  comatose ;  rarely  there  is  ffe^^» 
fid  excitement,  and  oorasionally  umuiucal  delirium ;   at  the  same  titup 
the  subjecliie  fi-olings  «re  frood;  the  (mticnts  d(i  not  suffer  much.  Tie 
tongue  is  dry,  often  as  hiird  as  wood,  which  renders  the  speech  twj    _  i 
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Ferer-cam  Is  Miillewiii«  ■flcr  eztlrptttioa  of  m  hnmsoM  Usoni  tnim  between  Ihr  awtta 

peculiar;  the  patienti>  are  thinty, but  rarely  drink,  on  areountof  tlirij 
jjreat  apathy.  Xot  always,  but  very  frequently,  there  is  jirofuse  diir- 
rhcEa,  more  rarely  vomiting.     At  first  there  may  l>e  great  swostiti^ 
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the  skin  is  dry  and  flabby.     The  nrine  in  aoanty,  verv  ooncen- 

tod,  and  occnaionally  albumiimtis.     As  the  diaeaae  progrcssrs,  the 

t^itient  passes  his  urine  anil  fitHrc»  in  bed.    Bed-Kores  over  tlie  encrum 

^limir  Parlv.     Tlie  fever  (as  shown  by  the  bodily  temperature)  at  first 

.      »-ises  hiph  ;  in  acnte  pure  septicjeniia  intercurrenl  chills  never  occur 

iü  ibe  course  of  the  disease,  and  iiiitiul  chills  ure  very  rare.     In  the 

^^BrogiiosiB  of  septicuinia  the  eondiiioiis  of  the  pul&e  and  tongue  are 

^^■ore  imfwrtaut  than    the    temperature.      A  small  frequent   pulse 

^«nd  dry  ton^e  are  bad  Higna ;  while  a  normal  leniprmtiire  has  no 

pro^(:^^tic    value,  very  high  or  very  low  temperature   mukns  the 

profCnoftis  worse. 

This  is  tlie  usual  course  of  acute  pure  sftptico!mia  from  rerent  in- 
juries; but  the  patient  may  die  in  the  firet  stages,  with  rising  tempera- 
ture. Cases  also  occur  where  the  onset  of  the  fever  is  scarcely  marked 
hj  an  elevation  of  temperature,  and  lastly  some  cases  run  their  course 
trithuut  fever  or  with  abnormally  low  truiperaturc;  the  latter  occurs 
especially  in  old  persons  with  spoutAueoua  gangrene;  but  the  other 
■ytiipt'mis  iibuve  mentioned  usuitlly  exist.  From  this  and  particularly 
from  the  al>ovo  curve,  we  see  that  failing  of  the  temperature  of  itself 
is  by  no  means  a  sign  of  improvcraent,  but  thut  the  other  constitutional 
symptoms  (alrength,  mental  state,  tongue,  pulse,  etc.)  must  also  be 
token  ioto  consideration. 

I  hope  thnt,  from  wluit  has  been  said,  you  have  formed  a  true  ides 
of  septicajmia.  Where  the  synipioms  of  the  disease  are  marked,  the 
pritgn(»?us  is  very  bad;  we  shall  8[K^ak  of  the  treatment  at  the  end  of 
this  section. 

We  now  coroe  to  the  post-mortem  appearance«.  OocAsionally  it 
is  difficult  for  us  to  recognize  on  Ihe  cadaver  the  ocdeinatous  infiltrstion 
and  brownish  discoloration  of  the  skin  that  we  observed  about  th« 
wound  during  life.  In  other  cases  that  had  a  long  course  (six  to  eight 
ihijs)  MTC  find  the  subcutaneous  tissue  inOltrnted  with  bloody,  serous 
fl'iid ;  where  the  course  is  still  longer  (two  weeks  or  more)  the  disease 
shows  itself  mostly  by  ex*«rs;vc  suppuration  of  the  cellular  tissue, 
Tith  more  or  less  extensive  gnngrene  of  the  skin.  Frequently  the  in- 
ternal organs  present  no  morbid  u])pearanoea.  If  there  was  continutKl 
pfufuae  diarrha'a  during  life,  you  Und  swelling  of  the  solitiiry  and 
oooglobate  intestinal  fuUieles.  The  spleen  is  often  enlarged  and 
coflcued,  mrcly  it  is  of  a  nonmU  size  and  firmness ;  the  liver  is  usually 
full  of  blood,  relaxed,  and  very  friable,  but  without  further  change. 
In  ihe  heart  the  blood  is  lumpy,  half-rlotted,  tnrry,  and  rarely  Hnnly 
ooagulated,  buffy ;  in  mast  cases  the  lungs  are  normal.  Sometimes 
we  find  diffuse  single  or  double  pleurisy  of  moilcratc  extent,  and  alsc 
tisoes  of  pericarditis.  Under  pytcmia  we  shall  speak  more  fully  of 
Uiese  diffuse  mela-sttitic  influmtnations  which  are  not  due  to  emboli 


TTXtitJL 


I 


lere  it  is  not  very  accessary  lo  do  so  any  more  than  it  is  to  treat  of 
hiibolio  iDfarctJons  and  putrid  abscesacfi,  which  arc  e:(Cepttoßally 
Toiind  in  sopilcjemia  when  the  piitientu  re^iüt  the  disßaxe  a  long'  time, 
faiiU  venous  thronihi  have  occurred  aliout  (he  wound  or  gangrenous  «pot. 
As  nothing  special  has  been  found  on  chemical  analysis  of  the  blood 
from  the  bodies  of  sueh  cases,  it  roust  he  acknowledged  that  what  we 
find  post  niortnm  adils  Htlle  that  is  characterij^tic  lo  the  picture  of  the 
diaeafic,  which  is  csscutialiy  etiolugico-symptoinatological;  if  we  ha^-« 
not  seen  the  paUcot  during  life,  wc  shall  often  examine  the  dead  body 
in  vain  for  some  palpable  cause  of  death, 

3.  Suppuratiüc  Fever^Pyofmia. — Pyiemia  (the  name  was  formed  by 
Piorry  from  rn'or,  pus,  and  ct//Mi,  blood)  is  a  disease  which  we  suppose 
to  be  due  to  the  absorption  of  pus  or  tt-N  ronstituenls  luto  the  blood; 
it  holds  the  same  rchUioo  to  simple  inflammatory  and  suppurative 
fever  that  septica?mia  does  to  simple  pi-imory  traumatic  fever;  it  is 
symptomatologically  characterized  by  intermittent  attarks  of  fever,  and 
in  its  p:tthologica1  anatomy  by  the  frequency  of  metastatic  abscesses 
luid  metastatic  diffuse  inflmnmatiotia.  Other  names  for  this  diseafte  are: 
inet;istaläc  suppuraüve  dyacrasia,  pus  disease,  purulent  diatbe&is. 

To  give  you  at  unoe  an  approximate  picture  of  this  disease,  I  will 
describe  for  you  a  case  of  pyanniiu 

A  wounded  |)atient  enters  the  hospital  with  a  compound  frHCture 
of  the   leg  just  above  the  ankte.     The  injury  has  resulted  fioin  the 
Dili  of  a  heavy  bo<ly,     Vou  examine  the  wound,  find  an  oblique  fruo- 
ture  of  the  tibia,  but  oonsidcr  the  injury  of  such  a  nature  tliat  it  may 
heah     So  you  apply  a  dressing ;  at  first  the  patient  feels  very  well  j 
he  has  but  little   fever  till  about  the  third  or  fourth  dar,  then  the 
wound  becomes  more  iullamcd,  secretes  relatively  little  pus,  the  sur- 
rounding skiu  becomes  ocdemntous  and  hkI,  the  patient  grows  >X'rv 
feverish,  esperially  toward  evening,  the  swelling  abrmt  the  wound  'my 
creases  ond  slowly  spreads,  the  whole  leg  grow«  swoücn  and  red,  the 
ankle-joint  vcrj-  painful ;  on  pressure  over  the  leg,  n    thin,  bad-smelh 
ing  pus  flows  slowly  from  the  wound;  the  swelling  remains  limited  t*i 
the  leg;  there  is  no  ti-oublc  of  the  mind,  no  sign  of  intense,  acute 
scpticiemia  ;  the  patient  is  exceedingly  aensitivc  to  every  dressing,  lie 
is  restless  and  discouraged;  there  ia  febria  continua  remittens,  will) 
high  evening  temperature,  and  frequent,  full,  tense  pulse;  the  op|h> 
titc  is  lost,  and  tlie  tongue  heavily  coated.     This  would  be  about  ll)i' 
twelfth  day  after  the  injury.     Quantities  of  pus  flow  from  dilTeronl 
parts  of  the  wound ;   somewhat  abo^'e  it  fluctuation  is  distinct;  this 
collection  of  pus  may  be  evacuated  through  the  wound  by  careful  pren- 
ure,  but  l)ie  (»rape  is  greatly  im|>e<led,  and  an  incision  must  Iw  loadr 
tt  the  alwive  point.     Tliis  being  done,  a  motleTate  quantity  of  pus  i» 
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evat'Oated ;  a  few  hours  later  the  patient  has  a  severe  oliill,  theo  dry 
liuminj*  hcait,  and,  lastly,  profuse  sweating.  Tlie  appearance  of  the 
naad  improves  somewhuL;  but  lliis  iloea  not  lust  Innf^;  we  soun  ik»- 
u  new  »b.scc^  near  the  wuuiii),  hut  rather  bi'hiod  it  in  the  cull'; 
ihure  U  auutfaer  chill ;  more  ouuutcroiMüüugs  arc  required  ut  diOerent 
la  to  ^ive  vxh  lo  lite  pus,  which  forms  iu  quuiilities.  The  left  leg 
tiie  injured  ooc;  some  muiuiug  the  paitieut  eompluiiis  of  ^rcat  pain 
in  the  right  knee-joint,  which  is  somewhat  swollen,  and  is  painful  on 
erery  motion,  Tlie  nijrhtA  are  aleepIcM,  tiio  patient  eat«  very  little, 
drinkg  a  great  deal,  and  becomes  much  debilitated ;  he  ema<üjit4^, 
especially  in  the  face,  tlie  color  of  the  skin  changes  to  yellowish,  the 
recur;  the  paliont  tlien  bogina  to  minplaiu  of  pre&^ure  on  the 
t;  he  cou^rhs  some,  but  raises  little  sputum;  on  examining  iht! 
ipft,  you  und  a  modcnitc  pleuritic  exudation  on  one  or  both  sides, 
m  which,  however,  thu  }Hitieut  does  not  sutler  murlii  but  he  com* 
more  of  the  riglit  kuee,  whieh  is  now  much  swollen,  und  con- 
»great  dcül  of  fluid;  as  the  patient  sweats  a  great  deal,  tlie 
ine  becomes  very  concentrate«!,  and  is  occasionully  albuminous, 
ly,  tJ>ero  id  decubitus,  hut  the  patie-iit  does  not  complain  much 
this;  he  lies  quietly,  half  insensible,  muttering  to  himselt  This 
would  be  about  the  twentieth  day  after  the  injur)* ;  the  wound  is  dry, 
tlic  patient  liKjka  miserable;  the  face,  and  especially  the  nook,  ts  ema- 
ciated, tlie  skin  is  very  jnumliced,  the  eyes  dull,  tlie  trembling  tongue 
is  pericctly  dry,  the  skin  cool,  the  tem[)«Talure  low,  and  only  i>levHte<l 
evening',  the  pulse  smnll  and  fre()uent,  the  respirations  slow,  thtt 
.h  of  a  peculiar  cadaveric  odor ;  the  patient  becomes  entirely  un- 
iuus,  and  may,  pcrha|K»,  rcniuin  so  fur  twenty-four  hours  before 
th.  On  autopatf^  you  tind  nothing  pathological  in  tlic  skull ; 
and  perieajdium  normnl ;  in  the  ri)rtit  auricle  and  ventricle  a 
ly-ooagiilated,  white,  fibrinous  clot;  both  pleural  cavities  are  filled 
til  a  cloudy,  sentua  fluid ;  the  aurfaeea  of  tlie  lungs  are  covered  ivith 
net4ike  layer  of  jaundiocd  fibrine;  on  tearing  ihisotT,  underit,  iu  the 
ihstanoe  of  the  lung,  but  particularly  on  \is>  surface,  you  Bnd  quite 
nodules,  ns  large  as  a  bean  or  cltt^atnut.  These  are  found  chielly 
in  tba  lower  lobes;  sections  through  tliem  show  that  they  are  mostly 
.  abaocssca.  'I1ic  parciicliyuia  of  the  lungi4,somewhatcondon5C<l,  fonns 
L  the  oapsulc  of  a  cavity,  which  is  fill«.*d  with  pus  ami  disintegrated 
^Hbn^tisstie ;  otheni  of  these  noalules  ai%  bloodv  red,  and,  on  section, 
^Bbe  out  surface  is  somewhat  graimlar,  anil  in  their  midst  there  are  oo 
^^baional  spots  of  pus  of  various  size,  and  it  is  evident  tliat  they 
^chinge  to  abscesses.  Tlicy  are  the  red  it^farctionSy  terminating  in 
diooeaBea,  with  wnich  j'ou  arc  already  aix|uaintcd.  Some  of  these 
ftbsoeeses  lie  so  near  Uie  surface  tliat  ihey  implicate  the  pleura,  and 


ilO 


FVJiMU. 


the  pleuritifl  is  secondary.  Tlie  liver  is  quit©  rascular  and  friable,  bul 
is  otherwise  appnrentlj  normuL  Tlie  spleen  is  somewhat  enlarged, 
Bnd,  on  section,  shoivs  a  few  firm,  wedge-shapefl  nodules,  with  Uieir 
DOints  inward,  and  their  broad  outer  ends  along  tiie  surftu-e  ;  they  re- 
semble Uie  red  mfaretions  of  the  lungs,  and  within  Ibey  also  have 
partly  bmken  down  into  ptis.  The  intestines,  urinary  and  genital 
organs,  sliow  nothing  abnormal.  An  incision  into  the  right  knee, 
wbich  wus  painful  during  Ufe,  evaeuates  a  quantity  of  floroulent  pus; 
the  syuoviid  nicnibniiie  is  swollen,  and  in  part  ba^morrhagic,  injct?ted  ; 
Uic  lustre  of  the  articular  eartilujiri;  iü  dulled.  Exauiinatiou  of  the 
wound  shows  Utile  niorc  than  we  found  on  the  living  patient ;  that  is, 
extensive  suppuration  of  tlte  deep  and  subcutaneous  ceUnlar  tissue,  a« 
veil  as  pus  in  the  ankle-joint;  tbe  walls  of  all  these  collectiüns  of  pus 
consist  moNtly  of  broken-down  tissue,  true  granulation  baa  oidy  oo* 
curred  at  a  f<*w  points.  The  fracture  is,  howei'er,  more  oomplicatcd 
than  bad  been  supposed,  for  a  longitudinid  fissure  reaches  to  the 
ankle-joint,  and  on  the  posterior  aspect  of  the  tibia,  which  w»  could 
not  exjunine  during  life,  there  are  iKJveral  detached  fraf^'Uieols  of  bout^ 
In  the  veins  of  tbe  leg  there  arc  old  plugit  of  ßbriuc  here  and  tberei) 
also  yellow  puriform  detritus,  and  in  some  places  pure  pus. 

Let  us  make  some  re6ections  on  this  ease,  and  suppose  that  you 
have  seen  a  scries  of  such  eases,  so  that  you  are  convinced  that  it  is 
not  an  accidcniol  association  of  various  diseases,  but  a  regular  oom- 
bination.  You  have  an  extensive,  steadily-inoreasing  suppuration  in 
an  extremity,  with  intense  continued  fever,  wbirh  has  exacerbalioDa. 
To  this  are  adde{l  suppuration  in  some  distant  joint,  and  circumscribed 
tnßain  mat  ions,  ending  in  fornuitlon  of  aliBcesses  in  the  lungs  and  other 
organs.  These  multiple  points  of  inflammation  keep  up  the  fever, 
and  they  disturb  llie  fiinctiona  of  the  affected  orgnns,  and  tbe  patient 
dies  of  cxbaustion.  Tbe  peculiar  and  essential  feature,  as  you  will 
readily  see,  is  the  appcarani^e  of  various  poiuts  of  inflammation,  after 
the  primary  suppuration  has  attained  a  certain  grade.  You  knuw  the 
explanation  of  the  occurrence  of  metastalio  abscesses:  they  are  al> 
wa)**  caused  by  venous  thmmbosis  and  cnibolism;  it  is  unnecessary 
to  recur  to  this.  It  is  more  dilTicult  to  explain  tbe  dißtige  metagtatü 
inß.jmmat{ons  which  occiu-  both  in  scpticcemia  and  pyieniia ;  tbey  by  no 
mef-ns  atwsys  depend  ou  abscesses  of  tbe  lungs,  as  does  pleuriar  m 
the  cases  alxive  nientioned ;  there  are  metastulic  diffuse  abscesses  o( 
the  eye,  cerebral  membranes,  subcutaneous  tissue,  joints,  periosteum, 
Üvrr,  spleen,  kidneys,  pleura,  pericardium,  etc.,  which  are  independent 
of  abscesses  or  emtxili.  The  oociirreneo  of  these  metastases  canmil 
alwavs  be  exactly  explained.  If  the  metastatic  diseitse  be  newly 
united  to  the  original  abscess,  it  might  b^  attributed  to  oondudioa 
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mdAmniaUoa  from  the  latter,  possibly  thfoup;h  the  lyruphatia 
lU;  as  in  cases  where,  after  ampuUitioD  of  (lie  breast  or  exar- 
liculation  of  tiie  humerus,  there  is  pleurisy  of  tJie  same  »iJe,  or  & 
frmcture  of  tlio  lower  Üiird  of  the  leg  i&  accompanied  by  Buppuration 
of  the  knee-joiot.  In  otiier  cases  it  is  possible  Ibat  a  part  already 
dtaossed,  or  preiltsposet)  to  iiiHainniation,  bccumes  acutely  affected,  ua 
ftfesullof  the  genenil  febrile  diälurbuncc;  fur  iustanoe,  sonictimca 
fracture  callus,  auy  uf  the  radius,  tliat  is  already  tolerably  firm,  sui> 
purmtos  in  the  tliird  or  fourlh  week,  if  tlie  patient  beeomes  pyemic 
from  a  eoniplicRteil  fmctiireuf  the  leg,  or  from  a  bed-sore.  Biittliereare 
many  cases  where,  as  above  stated,  such  explanations  prove  institVtcioiit» 
Then  we  trj-  to  satisfy  ourselves  tfcac  there  was  a  pre<liaposition  to  in- 
Rdinmations,  especiallv  to  suppunittim  in  certain  organ!«,  whteh  1% 
neccssarilv  accoini>aineti  by  pus-poisoning;  that  the  pus-poison  cireu- 
luting'  in  the  blood  has  u  specific  piilo^ogcaous  action  on  certain  orf^uns. 
I  can  give  you  no  further  explanation  on  this  poiut,  but  would  like  to 
ler  this  h^'pothesis  a  litilc  more  plausible  to  you,  by  Cf>m[>«ring  ii 
ih  analogous  obseri'ation»  on  the  spwific  phlogogenous  action  of 
drugs,  of  which  we  have  already  spoken  when  treating  of  the 
of  in6ammation,  and  itü  toxiomiasmatie  causes,  and  their 
<^ai*tiun  (Le<:.  XXI).  Diffuat  metastatic  iuflamniations  of  iiv 
ternal  «irgan«  are  nuv,  unletw  among  them  we  inrlude  the  diffuHe  en» 
largvtneiit  of  the  spleen,  which  is  fnupient,  if  not  constant,  in  pyietriia. 
The  diagnosis  of  metustatic  uLecesses  and  inflammations  is  easy,  where 
ry  lie  at  the  surface  of  the  body  and  extremities;  metastatic  my- 
itis or  choroiditis  is  relatively  easy  to  rooognizo.  Tlic  dingoo«a 
of  metastases  to  tlie  lung  may  prove  difHcult ;  the  fod  arc  often  »o 
Koall  and  so  scattered  in  the  lung  that  they  cannot  t>e  detected  by 
perousston ;  the  accidental  pleuritic  effusion  often  aids  in  tlie  dt.ignosis 
of  metastatic  pulmonary  abscesses ;  if  there  are  bloody  sputa  and 
severe  bronchial  catarrh,  the  diagnosis  may  be  considered  certain ;  the 
tub)eotm:  symptoms  are  often  very  slight;  the  dyspnoea  is  only  severe 
wlien  there  is  extensive  pleuritic  effusion.  In  pyiemia  there  is  ofti-n 
ore  or  leas  jaundice,  ft  is  not  yet  fully  det^ermined  whether,  in  these 
ses,  the  coloring  matter  of  the  bile  is  formed  from  the  red  (»lining 
■Iter  of  the  bhxHl  without  the  intervention  of  the  liver,  or  if  icterua 
can  occur  without  the  liver  having  something  to  do  with  it,  »!• 
lOUgh  most  obser^-cra  rcganl  it  as  always  being  hepatogenous.  At 
e\'enl«|  icterus  in  pytemia  does  not  admit  a  diagnosis  of  abscess  of 
Href ;  this  may  be  suspected  if  there  be  great  pain  in  the  hepatic 
but,  instead  of  the  expected  hepatio  al>scess,  I  harp,  in  sm-h 
ocnsiunally  found  acute  diH'use  softening  of  the  liver,  which 
accompanied  by  almost  bronze-like  icterus.     Enlargement  of  tli# 
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iplcen  may  aometitnes  be  diagnosed  by  peroassioo.     Otouioiiallj; 
albuinL-n,  witli  rpUlielial  nnd  gelstiDOKS  cut*  and  blood  in  tlie  ariiMV 
e6pe<.-iu]ly  if  there  ht*  con^iiJcniblc  cuincident  decrease  in  the  nmounl 
of  urine  exureted,  justifies  a  diajcuosis  of  acute  metn&tatio  neplmli»; 
but   duriug    life   it    cannot   be    certuinly  deleruiined   wbctlicr   the 
kidney  has  numerous   meüu^tatic  abseeascfl  or  is  diffusely  inflamcd,^! 
as  may  alBv  occur  metAstatically.     Pulmonaiy  and  aplenio  a 
ua  well  as  articular  iiiflammations,  are  tbe  moat  fr«]uent,  while 
of  ttw  liver,  kidneys,  and  other  ports  above  meutioucd,  are  far 
wre. 

There  is  one  syroptoui  of  p>-iemia  tbat  wo  must  study  more 
fully,  viz.,  chUU,     They  occur  irregtUarly,  rarely  at  tiight,  attliough^-^— i 
tlrey  may  como  at  any  tirao  of  day,  and  their  durotiou  ajid  intADsisi*- 
vary  excc{vlin<rlv ;  sometimes  tbe  patient  only  complains  of  alifrli 
ciiillUicss  and  tem|)orary  shivering,  aometimes  he  trembles  and  cbai 
ters  bis  toeth  as  bard  oa  in  "  diilU  and  fever."   At  firat  tlw  chills  rnnf_^^^ 
rarely,  itieii  more  frec|ucttt1y,  two  or  three  times  daily ;  toward   thi^c:^ 
end  ihey  again  abate.     'Hie  altnclts  themselves  resemble  those 
inlermilient  fever  in  regard  to  dull,  di^'beat,  and  sweating;  but 
the  attiiok  there  i^  no  complete  ceasation  of  the  fever,  it  almost 
wars  cuntinm«  to  some  extent.     Now,  what  is  the  true  nature  of  tt^^wi 
chill  ?     \\'beii  we  have  opportunity  to  miike  obscri'ntiuns  "••  ~.— ..i.—     ^ 
we  linil  tluit  tliere  is  a  spasmodic  ooniraction  in  tbe  skin;  we  mt^^c^ 
spaamodicaUy  knock  Uie  teeth  together,  even  against  our  will ;  if  Mh^mmt 
oeases  for  a  moment,  we  do  not  feel  cold,  but  nit}u>r  hot,  and  t^^lie 
feeling  of  chilliness  is  more  in  tbe  imagination,  for  otherwise  wc  — ^      Ij 
hure  similar  sensations  and  spHsniodic  trembling  as  an  effect  ofgr^^-mt 
fold.     During  the  chUl  the  Ihiibe  and  skin  feel  cold,  ns  the  blood  li^M.ai 
l««n  driven  from  the  oapillaries  by  the  spasm  of  tlie  cntanei^us  ""—      — 
des.     Hut  if  you  measure  the  bodily  temperature  with  the  ihennaa^Bi» 
eter  from  the  onmmencement  of  the  chill,  you  find  thut  the  tcmpe^^vip- 
Lure  ris(>s  constantly  and  rapidly,  occasiotuUly  imm  Z°  (o  5°  Fahr^         in 

a  quarter  or  hulf  an  hour.     At  Ibe  end  of  tbe  chill,  and  during  t hi 

period  of  dry  heat,  the  bodily  tempemturc  ususlly  attains  ita  bigh^^est 
prjint;  it  may  reach  108"  Fahr.,  hut  rarely  goes  o\'er  104.Ö*  Fahr^v.; 
from  tliia  point  it  gradually  dedines.  The  rapid  increase  of  tcm|^  ^r 
at  lire  is  always  in  proportion  to  the  phenomena  of  tlw  chill;  a  <c:  i  *r 
tain  irritsbility  of  the  nervous  system  also  appenrs  neccsMry  Ibr  ill 
occurrence,  for  in  torpid  or  narcotized  persons  chills  are  rouchnv^^^ut 
rare  than  in  very  irritable  subjects  (aee  p*go  1B4). 

The  most  varied  ncnie  diseases  Ijegin  with  chills  and  fever,  g^ye- 
oially  the  scute  oxnnthemuta,  pneumonia,  lymphnngitis,  rto. ;  nfc^Dre 
nurly  the  acute  missmatic  infectious  disea»*«,  suüb  as  ty|ihur,  p]af^;-n^ 
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Mid  oholera.  [Jsually,  however,  Ihese  cbills  are  not  repeated,  but 
oaiy  Uie  ons4>t  of  the  diBeaae  is  accompanietl  hy  tliia  syraptom ;  it 
■eems  as  if  tlie  first  entrance  of  certain  p^TO^uous  aubstances  into 
the  bltKMl  uf  (iCKoiia  ulhuntisu  htiolUiy  watt  eetiMHriMlIy  apt  to  iiirlucc 
cbilla,  or  as  IT  ct:rtaiu  iuTücLiuus  luutcrialfi  eiitoritii;;'  the  blood  excit<:<l 
particularly  iatcu&e  fever  wiih  chills.  Uetice,  althoug-b  uc  caiuiut 
consider  chills  a  characterisllo  of  p^teraia,  t^tiU  their  fi-equent  recur- 
reooe,  as  wcU  as  the  ^nerally  int^rmit^nt  type  of  the  fever,  b  pecu- 
liar to  thia  di^asc.  Intormittent  fover  is  the  only  disease  in  which 
we  aee  any  thiag  eimiUr ;  there  we  have  intermittent  attacks  of  fever 
with  r^ular  interrals ;  we  do  nut  know  oo  what  this  interval  depends, 
but  I  should  consider  the  inime<liate  cause  of  the  attacks  of  fever  to 
be  paroxysmal  pouring  out  of  morbid  products  &oin  tlic  spleen  ;  in 
mclamemJa  and  pigment  metastases  wc  have  anatouUcal  evidence 
that  in  ioteruiittcut  fever  substances  pass  from  the  spleen  into  the 
blood ;  it  is  known  that  oi)lleotions  of  oornial  aecretioo  occur  in  the 
pancreas  and  spleen,  and  are  poured  out  during-  dilation  ;  benoe,  it 
does  not  seem  to  mo  too  bold  to  assume  that,  with  these  physiological 
evaooationa  of  certain  substances  from  the  spleen^  pathological  pro^ 
dots  may  also  enter  the  blood.  Thus,  in  py:emia,  from  time  to  time 
pm  or  ita  constituents  might  be  poured  into  the  blood,  and  umU-r 
HnÜierwise  favorable  circumstances  fever  and  ehills  mi^ht  be  induceiL 
^^bttensive  progressive  inHammation  about  the  woiiu<l  must  be  n> 
II  •gwHbd  aa  the  chief  source  of  such  reppatc<l  purulent  infection : 
destruction  of  the  granulating  surface  by  freijuent  injury,  rapid  de- 
„Atruction  uf  the  gmnulatious  by  chemical  agents,  any  new  progressive 
imutiuns  uucurriiig  about  the  wound,  may  open  an  entninoo  for 
pus  into  the  lymphatic  vessels  which  have  Iwx-n  closed;  new  in- 
imation  may  cause  suppuration  of  the  coagula  in  the  lymphatin 
vasai>la,  and  the  pus  from  these  may  enter  the  blood  ;  it  might  also 
be  inu^ned,  although  dllBcult  to  prove,  that  in  venous  throml>osis  the 
central  ooagnia  enclosing  the  pus  in  the  veins  are  turn  loose,  and  the 
pus  is  swept  into  the  blood  tbrough  a  passable  collateral  vein,  which 
opens  farther  on ;  this  might  be  caused  by  muscular  coutrucUooa* 
lastly^  metAstatic  inflammations,  whether  due  to  emboli  or  not,  also 
y^Dduoe  new  atLiclcs  of  fever;  but  that  this  is  not  the  only  cause  is 
iVprovinl  by  ocTanional  autopsies  on  cases  that  have  died  from  intermit* 
tent  purulent  fever,  aft«r  ten  or  twelve  chills,  where  no  metastat'a 
inftammations  have  been  found  ;  the  cause  of  the  ropeatctl  chills  msj 
tiicn  lie  in  the  iiKwJe  of  extension  of  the  local  process,  or  be  bidden 
in  the  buties  or  elsewhere.  Statistics  greatly  fuvor  the  idea  that 
thfi  chills  depend  on  new  inniiuimatloiis,  for  (hey  show  that  the  chilis 
(OT  at  least  the  inteimittcnt  fever  attacks,  which  uiay  occur  without 
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diilla)  urcur  far  more  frequcQlIj  in  persons  iu  whoni  siibsequet 
aulo|)iäy  shows  inllanimation  of  interual  orgnns  tlmn  in  ibose  wher« 
this  is  not  the  cusc.  It  must  be  meDtioued,  as  a  matter  of  obserx'a" 
tion^  thnt  chills  occur  almost  exclusively  in  tlie  commenremeiit  of 
Hcuiü  iiilluindiatiuiis,  and  are  iutennitteot  oilI}'  in  iiilenuitteut  fever 
and  n-ubsorpiioii  of  pus,  while  (bey  do  uot  occur  in  acute  aeptic(rnii&. 
Probably  the  chemical  qualities  of  the  infecting  niatlcr  here  play  ao 
important  but  unknowu  röte.  Unfortunately,  experiment  here  leave» 
us  entirely  in  the  dark ;  I  have  never  succeeded  in  exciting  chills  or 
intermittt'nt  attackfl  in  rabbit»,  dog«,  or  horae»,  by  injections  of  putrid 
Hubatanccs  or  good  pus ;  pus  and  putrid  matter  have  Uie  same  ao  i 
tion  on  animals,  as  regards  fever ;  we  can  only  artificially  excite  the 
intermittent  cuurbc  of  the  fever  in  uuinials  by  repeating  the  injec- 
tions. 

From  M'liut  you  have  just  heard,you  will  understand  thnt  the  usual 
method  uf  measuring  tcnij>eniturc  morning  and  evening  can  gi\'e 
no  picture  of  the  course  of  the  fever  in  pyicuaia ;  for  in  this  way  the 
measurement  may  fall  at  one  time  in  the  acme,  again  in  (ho  deferves* 
cence  of  an  attack  of  feveT,  or  at  another  time  in  the  remission  (conv-, 
pletft  intermiRsion  of  the  fpver  rarely  happens  in  pyirmin)  ;  thus  we 
would  of  course  have  very  irregular  fever-curves.  To  obtain  an  ao 
cumte  picture  of  pyEBmic  fever,  it  would  be  necessary  to  leave  the 
(hcrraoraeter  ei-mütnnlly  in  {»»sition,  and  to  note  the  temperature 
v\ory  hour  or  so;  as  this  would  greatly  annoy  the  patient,  and  we 
have  enough  oilier  signs  to  dfciile  tlie  progno^^is  and  treatment,  I 
have  be*n  unable  to  make  up  my  mind  to  do  this.  The  investiga- 
tions as  to  whether  pyemic  pus  contains  peculiar  substances,  or  tta 
qualitative  ryiiit  posit  ion  difii'rs  fi-om  thnt  of  the  pu«  in  persons  who 
recover  witliout  any  complications,  have  thus  far  proved  without  re- 
sult. The  pus  of  pyiemio  patients  does  not  always  smell  bad,  ntT 
always  contain  cocci ;  still  cases  where  pntrid  pus  containing  cocci 
entere  the  circulation  are  th«>!  more  frequent.  We  do  not  know 
whether  the  pus  coccus  grow»  after  entering  the  blond,  t  liave  uot  I 
found  cocei  and  bacteria  in  the  bicod  of  pytemic  patients. 

The  mode  of  onset  of  pyainiia  varies  in  some  respects.  Moat  fre- 
quently this  (lispaR<»,  which  we  regard  as  a  peculiar,  malignant  (brm 
of  suppurative  fever,  begins  when  suppumtiun  begins,  or  later,  when 
nf^w  inflammations  occur  about  the  wound,  whether  they  bo  tmrac* . 
diately  connected  yith  the  traumatic  infhininiation,  or  occur  acciden- 
tally after  the  point  of  traumatic  inflammation  has  been  bouQde*i 
Then  tlic  pyrt-mic  fever  develops  from  the  traumalio  fever,  or  from  the 
Bccoudan'  fever,  and  in  such  cases  these  are  considered  by  dome  ob- 
servers as  prodromal  stages  of  pyaemia.     The  moment  when  the  pa 
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Iteoomes  pyemic  cannot  be  decided  any  more  accurately  than 
kTi  the  paaaage  of  primary  traunmtic  fever  into  septicacmiiL.    I  retain 
m^e  deaignation  "  pyiemia  "  for  tbe  disensc  just  described.   I  have  tuld 
^ou  that  the  leabsoqition  of  pus  is  the  cause  ;  inti^nniticnt  course  of  the 
€ever,  with  rapidly-increasing  mamsmus,  the  ducf  sympioin;  and  liie 
metastatic  iiitlarnmations  very  csäeiitiul  uimloiuioul  cuudiliutis;  but  il 
ii sotnetiineä  very  diflicult  to  deude  wlieihcr  u  ^'iven  cu&e  shall  be 
termed  severe  traumatic  fever,  septicaemia ;  or  severe  suppurative 
^■fevcr,  pyismia.     The  chills  may  not  occur ;  then  it  ia  diHReult  to  dc- 
^Vtennine  llie  iutennittcnt  course  of  the  fever;  ttic  metastases  may  not 
be  dto^osiicatod  durinj^  life.     If  you  hare  a  oose  of  osteomyelitis 
^viritli  frequent  chills,  if  the  patient  dies  an^l  you  ßnd  no  metastases,  is 
^filiiit  pviemia  ?     Or  an  old  manu<inic  wnu  tia»  a  compound  fracture ;  lie 
dies  with  symptoms  of  complete  exhuustiuu  in  the  fourth  week,  with« 
lut  huvinj;^  had  very  hig'h  fever  or  chills ;  you  find  no  metastases ;  is 
lat  pyiemia  ?     For  the  beginner  who  would  like  to  have  every  thing 
systenmlized,  these  que^tiontt,  niul  their  doubtful  answers,  are 
'  «rnbarrassing.     You  will  tind  surgeons  who  call  the  above  oiaos 
ot})ers  who  term  them  simply  intense  suppurative  fever  or 
ttbrile  marasmus.     If  you  adhere  to  the  alK>ve  description,  and  have 
oorrcctly  coinpn;hondcd  the  relution  of  infoctiun  to  venous  throm- 
bosis and  embolism,  it  is  to  be  hoped  yon  will  not  he  perplexed  about 
le  names.     Indeed,. it  is  scarcely  possible  to  mak«»  a  name  for  every 
Ilk  between  sepiieaämia,  purulent  infection,  diffuse  metastatic  inflam- 
ilinns,  thrombosis,  cmUjlism,  ele.     For  iuslam^,  septicfemia  occurs 
rithout  a  trace  of  metastases,  with  djß'usc  niclostases,  with  throm- 
lia  aud  embolism ;  puruleut  iufcctiou  without  a  trace  of  mehtstuacs, 
with  diffuse  metastases  and  thrombi,  with  thrombi  alone,  with  thrombi 
nod  emboli ;  there  are  thrombi  with  loc^d  sequences  without  ombrdi, 
with  emboli,  with  ha>morrhagto  efliisions,  with  apoplexies,  etc,     Be- 
eidcs  tlte  M'onls  alrt^ady  given,  some  others  have  been  introduced  to 
designate  comhiuatiuns  of  the  various  proces*-'8.     For  pure  pundent 
fection  (iufectinn  with  tbtn,  bad  pus — icbor)   PV*vA/>w  has  proposeil 
.name  ichorrhc^mia.    0.  ^yeber  uses  the  nmno  etnöolfuxniia  for  the 
liiion  in  which  emboli  are  found  in  the  blood.     The  chLSsification 
nven  by  /laut-er^  in  his  excellent  work  on  this  subject,  appears  to  mo 
practical.     In  pure  cases  of  purulent  infection  without  metastases 
calls  the  disease  "pyoha:mia  simplex;**  in  caaos  with  metastaaee, 
*"*  pyohremia  multiplex." 
I  The  course  of  purulent  infection  is  usually  acute  (8-10  da^-s), 

^ftpflcn  subacute  (2^  weeks),  rarely  chronic  (I-3~5  months).     The  ra- 
^'pidily  of  the  acute  cases  is  due  partly  to  the  intensily  and  frequcnl 
repetition  of  the  infection,  partly  to  the  extent  of  the  metast^isca 
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riie  chronic  cases  usunlly  occur  In  very  stranf;  or  tftagh  pattcnls,  cod 
the  infection  is  only  moderntely  intense,  and  not  often  repeated ;  the 
inct»StaS('s  nn;  ici  i>j:temal  piirti,  ns  iibsci'sses  in  the  oelltilar  tissue, 
and  BuppunittonA  of  tlu;  j^iinta,  which  kucp  tlie  piiticiit  sick  uftcr  th« 
other  irsdts  of  puruh?nt  iufection  have  diHapj>earo(l.  TIio  jiroffno»it 
essentially  tlcpend»  on  the  course.  The  more  frequently  the  rhilb  are 
repeated,  the  more  rapidly  strength  is  lust ;  the  earlier  the  symptoms 
of  inteniiil  metastases  present  Ihcmselves,  tlie  sooner  the  patient  will 
die.  The  longer  the  inlerinissiona  between  the  exacerbations  of  fever, 
the  better  tJie  strength  is  preservetl ;  the  li>nger  the  tonjfue  remalos 
moist,  the  more  hi)pe  we  have  of  the  patient's  recovery ;  he  is  not  out 
of  immediate  danger  till  the  wound  ag:iin  Iook*t  well,  till  he  has  been 
entirely  fn?«  from  fever  for  several  days,  and  has  otherwise  the  ap- 
(»earance  of  a  convalescent.  It  is  exceedingly  rare  für  a  patient  who 
presents  all  the  above  symptoms  of  dc<^'idcd  pywinia  to  recover. 

[It  is  only  in  the  last  ton  years  that  accurate  diagnoeis  between 
septiciemia  an<l  pya-niia  has  been  possible,  and  tht»  is  ba^ed  on  the 
etiology,  clinical  coui-bc,  and  anatomy  ;  now  tliis  differentiation  is 
assailed.  It  is  asserted  that  the  poison  is  the  same  in  traumatic 
fever,  »eptieiemia,  and  pytemia  ;  that  it  is  always  the  product  of 
cCNjcuR  proliferation  ;  but  I  cannot  entirely  agree  with  this  view. 
Qnite  recently  wo  have  had  an  excellent  work  on  this  point  by 
Jiuttert  Koch:  he  induced  traumatic  infectious  diseases  in  animals, 
and  then  examined  their  tissues  mitTOxcopirally.  He  thinks  the 
üifTuiTiit  iiifcftiuiiH  processes,  »e  plica- ml  a,  progressive  gangrene, 
pyiemta,  and  cryhipcla«,  arc  due  to  different  form«  of  vegetation 
vhich  may  l>e  rcf^iguizetl  as  distinct  forms  of  cocci  by  the  luioro- 
scope.  Koch  thinks  that,  besides  the  fnngi  acting  dt'letcriously  and 
multiplyiug  in  the  organism,  there  are  others  which  arc  cither  not 
injurious  for  certain  animals,  or  else  do  not  develop  in  animals. 

Although  Koch  originally  inoculated  with  putrid  lluids,  he  comes 
to  the  conelusiou  that  it  is  possible  lo  transfer  a  certain  species  or 
various  forms  together  to  the  same  animal,  and  thus  induce  one  of 
the  above  diseases  or  a  combination  of  several  of  them,  t^atisfac- 
tory  as  it  might  bo  to  do  so,  it  is  not  yet  poüsible  to  refer  the  tnra- 
matic  infections  diseases  in  man  to  carefully-studietl,  ehararterixed 
contagions  ;  although  there  is  great  probability  of  the  exist*^nce  of 
different  infecting  materials,  and  of  tlie  parasitio  nature  of  at  least 
part  of  the  accidental  diseases  of  wounds.  But  the  rlintcal  picture 
of  the  above  stalen  is  in  most  cases  varied  enough  to  distinguish 
them  ;  and  should  it  i»iice  be  decith-d  that  the  difference  web  only  doc 
to  more  or  less  intense  action  of  the  same  chemical  procMS,  it  would 
be  very  satisfactory  scientifically,  though  it  would  not  diminish 
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Uie  cltDiea)  and  prognostic  value  of  the  descriptions  of  the  discasc-s. 
From  individual  observation  I  can  confirm  Hueter*»  proposed  namu 
of  "  septo-pviemia  "  for  a  diaeuKe  w]ii>r«  tlie  clinical  «ytnptoms  of 
septicemia  and  pymmia  pass  tiilu  each  other  The  turiu  "subacute 
pyiBmia,*'  used  by  IStromcycr  and  others,  corresponds  to  septicemia. 
The  French '*  ganifrene  traumatique  foudroyaute  "  is  accompanied 
by  development  of  gas  deep  in  the  muscle»,  green  discoloration,  and 
rapid  decomposition  of  the  tissues  during  life  ;  it  is  very  rare  ;  I 
have  only  seen  two  casci*  after  amputation  of  the  thigh  for  severe 
injorics.  In  some  such  cases  the  gangrene  is  caused  by  the  injury, 
as  when  the  tissue  has  been  extensively  crui^licd  and  killed,  n-ithout 
the  Fact  Iteing  recognize«!  at  the  time  of  the  injury.  Bui  in  other 
cftMM  contusion  nxighl  be  excluded  and  still  the  gangrene,  with  do- 
velopment  of  gas,  proceeded  rapidly.  J'robably,  undttr  especially 
fftrorabie  conditions,  there  may  be  developed  substances  of  such 
activity  as  snak^poisoo,  etc.,  whose  contact  at  once  destroys  this 
life  of  the  cells. 

We  can  rarely  recognize  purulent  breaking  np  of  the  thrombosis 
in  a  vein  ;  if  a  few  days  after  an  lunputalion  the  patient  has  a  chitt, 
wc  may  suäpi-ct  a  purulent  intiltration  of  a  venotis  thrombus.  In 
some  such  cases,  exposure  of  the  chief  venous  Inink,  pinching  it 
together  and  dividing  its  wall,  turning  out  the  ooagulum  and  cutting 
out  the  diseased  part  of  the  vein,  applying  a  ligature  in  the  healthy 
tiasne,  has  arrested  the  general  infection  and  saved  the  patient 
JTiinter  suggested  compressing  the  veins  in  suppurative  thrombo- 
phlebitis, but  unfortunately  this  is  only  practicable  in  a  few  cases, 
a»  after  amputation  ;  while  it  is  scarcely  possible,  in  pvtpmia  after 
complicated  fnictures,  to  recognize  early  the  location  of  the  decom- 
posing thrombus,  unless  it  be  in  some  large  subcutaneous  vein.  In 
aeute  sepsis  the  local  treatment  is  most  important.  Rad  as  ai-e  the 
results  of  amputation  in  such  cases,  we  still  have  to  operate  and 
risk  seeing  the  stump  become  gangrenous.  In  gangrene  fondroyant*-, 
or  ganirrn-na  scptie.i  acutissima,  energetic  antiseptic  treatment,  mul- 
tiple incisions,  removal  of  gangrenous  tissue,  applications  of  a  five- 
per-cent.  solution  of  diloride  of  jrinc,  and  permanent  irrigation, 
may  save  the  patient.  At  all  events,  do  not  be  dpterri'd  by  the  ap- 
parent hopelessness  of  the  case  from  trying  something.] 

Tlie  severest  ea.-ea  of  nepticremia  are  those  where  toward  the 

jüddle  or  end  of  the  second  day  great  cyanosis  and  collapse  come 

^P  rapidly  ;  then  death  usually  occurs  in  a  few  hour**.     Sueh  pa- 

wntA  look  like  those  in  the  algid  stage  of  cholera,  only  in  scpti- 

wmia  vomiting  and  persistent   diarrha?a  are  rare  ;  after  getting 

Ig  well  perhaps  for  twenty-four  hours  after  the  operation,  the 

88 


418 


THACMATIC  AND  LVFLAMHATORY   DISEASES,  ETO. 


pacienU  seem  a.»  U  (loiBoned.  In  thesü  cases  (whicb  may  be  accom* 
paniod  by  diphtbciia)  the  sccrctiun  from  tbe  wuuud  dot»  uol  alwayi 
smell  disagreeably.  It  caoDot  be  shown  that  the  iiiloxicuting  mat- 
ter in  these  cases  is  different  from  usual,  or  that  the  inäammatury 
alteration  of  tUaaes  aliases  a  remarkable  amount  of  poisonous  prod- 
uct. According  to  the  above,  the  variety  of  syinptoniB  in  st-pti- 
Cflimia  is  consi<lerablc ;  but  this  proves  nothing  agaiimt  the  claim 
timt  the  septic  poiKon  h  always  the  same,  for  there  is  the  same  dif* 
ference  from  cholera,  carbuncle,  dipbthena,  and  bites  of  Ferpent«, 
iu  which  cases  we  do  uot  asoume  different  natures,  but  only  differ« 
euccs  of  intensity  aud  in  the  tjuantity  of  poison  absorbed,  and  dif- 
ference of  resisting  power  in  the  patients. 

Some  surgeons  prefer  to  &.iy  that  a  patient  who  has  been  wound- 
ed or  operated  on  has  died  of  severe  typhous  traumatic  fever,  in- 
stead of  using  the  term  "scpthaemia"  or  '^septichajinia."  This  is 
an  incorrect  expression  even  if  it  were  practically  true.  '*  Typhous  " 
is  nsed  in  the  olii  sense,  like  the  Ti'^iwf  of  Ilij'pomttt»,  for  stupid  ; 
later  the  term  typhous  was  afiplied  to  fevers  iu  which  the  patient 
was  stnpid  ;  during  tbe  last  twenty  years  well-characterized  infee- 
tiona  diseases  have  been  called  "  typhus."  It  is  better  to  use  the 
name  thus,  and  not  bring  the  term  typhous  into  use  again.  Ftr- 
chouj  tisos  "  irhorrhiemia  '^  in  the  same  sense  that  I  do  septiea?mia  ; 
Ix^ip  means  blood-water,  lymph,  serum  of  wounds  ;  the  older  sur- 
geons oco4isiona]ly  apply  the  term  to  thin,  bad  pas. 

[Since  8ntij*eptic  treatment  of  wounds  is  in  vogue,  septicffroia 
and  pya'mia  are  fortunately  rare  ;  while  the  former  were  common 
even  in  the  best  arranged  hospitals,  now  where  antisepsis  is  common 
months  may  pass  ^vi(hout  a  case,  and  even  this  is  apt  to  occur  in 
patients  infect^-d  before  entering  the  hospital.  The  whole  differ* 
ence  between  formerly  and  now  lie*  in  the  management  of  the 
wound  and  paying  attention  to  trifles. 

When  the  diseane  is  fully  developed  little  can  bo  done  for  it] 

Tlie  eanseof  this  is  said  to  be  that  the  septic  matter,  once  taken 
into  the  blood,  acts  as  a  ferment,  and  that  a  small  quaulily  suffices 
to  cause  dee^om position  of  the  blood  and  all  the  juices.  As  already 
stated,  I  do  not  consider  this  hrematoxymotic  action  of  septic  poison 
as  proved  ;  on  the  contrary,  I  think  that  it,  like  the  poison  of  diph- 
theria, malignant  pnstiile,  etc.,  often  ads  for  so  long  a  time  Aud  so 
differently,  even  when  taken  up  in  small  quantities,  because  the 
human  organism  (as  well  as  that  of  some  animals)  only  sets  it  free 
very  slowlv.  and  because  at  the  points  where  it  is  retained  in  the 
body  it  often  excites  new  foci,  where  the  poison  forms  anew  (per- 
haps less  intense).     For  instance,  I  think  dogs  can  bear  so  much 
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septic  poison  beeanee  they  pas»  it  off  «o  rapidly  by  the  bowels  ;  they 

11:1  eaoape  even  very  severe*  putrid  infection.     The  power  of  get- 

•r  rid  of  absorbed  infecting  poittou  mure  or  leas  rapidly  may  vary 

with  the  individual  to  Kome  extent.    ll]e  same  view  would  huld  in 

phus,  cholera,  and  the  acute  exaiilheniata. 

[M;my  surgeon:)  as-tert  th,at  pyieiuia  ul'ten  result«  from  a  miasm, 
ipeiially  from  that  developed  by  many  wounded  patients  lying 
tojjother ;  this  view  is  baeed  cLiefly  on  the  fact  that  where  numer- 
ous -«ävore  surgical  cases  lie  together,  mauy  of  tliom  die  of  pyie- 
a,  and  that  even  mild  cases  with  granulating  woundft  become 
»,nio  nn^er  «u^h  c'uxJumstances.  I  can  entirely  agree  to  the 
miasmatic  origin  of  pynmia,  if  by  miSHma  is  nndcnitood  what  I 
undcnitaitd  by  it  in  the  present  and  t^ome  other  cases,  namely,  dufit- 
liko  dried  contitituents  of  pU3,  and  |K)a»ibly  also  accompanying 
linilte  living  very  small  organisms,  which  in  badly-ventilaled  slck- 
ro-imt  aie  snspended  in  the  air  or  adhere  to  the  walls,  bedclothes, 
dressing*,  or  carelessly -cleaned  instruments.  These  bodies,  which 
are  in  some  respects  of  different  natures,  ore  usually  phlogogcnous, 
all  pyrogenous  when  they  enter  the  blood  ;  of  course  they  will  col- 
lect ohiody  whoro  thoro  is  the  best  opportunity  for  their  develop- 
ment 3D<1  attachment,  that  is,  in  badly-ventilated  j*iek-roomR,  where 
the  patients  are  carelessly  attended  and  remain  some  time  in  the 
ftame  apartments  which  are  not  kept  sufficiently  clean.] 

Anuther  common  question  is,  Ts  pyfvmUt  contagion*  f  Accord- 
ing to  the  view  I  have  just  given  of  pyicmic  miasm,  this  is  an- 
ered  to  some  extent  both  in  the  afBrmaiive  and  negative.  A  fixed 
lecular  iniäism,  originating  from  a  snppnrating  pys>mie  patient, 
ust  at  the  sitrae  time  be  regsrded  as  a  fixed  contagion  ;  but  accord« 
;g  to  ray  view  thi»  mJnstn  may  just  as  well  come  from  a  non-pyiemie 
patient ;  then  it  caniiut  be  termed  contagious  in  a  specific  sense,  for 
a  oontngion  always  induces  the  same  disease.  You  see  that  the  strife 
as  to  the  contaginusness  or  non-contagiousness  of  pyaemia  m««t  go 
back  to  the  views  as  to  the  nature  of  the  disease  ;  it  is  only  impor- 
tAnt  for  those  surgeons  who  regard  pyicmta  as  a  peculiar  spcciBc  dis- 
ease, not  related  to  suppiirntive  fever — a  view  which  I  regard  as 
groiindlc«8  and  pnictically  useless,  and  airainst  which  I  have  long 
fought,  and  I  hope  with  some  success.  With  nil  these  things  arises 
the  question,  Doc»  pyn^mic  miajmi  enter  the  borit/  ouly  through  the 
vnmntiyOr  aUo  through  the  »kin  and  mucougmemhranei  ?  Allfaougb 
the  latter  is  not  impossible,  I  hiive  not  yet  made  any  certain  obser- 
vations by  which  such  an  h}*pothesis  can  be  considered  proved  or 
even  probable ;  but  from  my  experience  I  bold  to  the  opinion  that 
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the  iureotion  of  the  whole  body  comes  from  tho  wound,  whether 
poison  finds  cironntstancos  favorable  to  its  development  iti  the  wo« 
and  surmunding'  part«,  or  whether  tt  be  introduced  into  tbe  wo*-, 
already  developed.     I  am  not  jihaken  iu  this  view  even  by  those 
OfUfts  where  there  is  no  visible  uhang^,  or  only  very  Utile,  in  the  w 
an  ooinineiiciii;?  pyreioia,  for  possibly  the  iiifi,xting  body  has  very 
if  any  phloj^<jj»L'uous action,  and  Iience  »my  cnicr  the  bluod  througi 
wound,  and  have  a  pyrog;enoi]s  action,  without  causing  any  obau^-^ 
tbe  wound  at  its  entrance.    «^  seems  to  have  very  little  influeDb^g. 
Iho  frequency  of  infi?ctious  ditieascs  of  this  class*  poMsibty  temp,.;^, 
ment,  the  energy  »"'1  frequency  of  the  contraction«  of  tho  hosrt  ^,(j 
arteries,  may  li:ive  more  inOuenre  on  the  r^absorptioD  of  the  deftn^ 
rious  substances.     Judging  from  general  impressions,  children  soea 
lesA  disposed  to  pyiemia  than  adults.     It  would  Imj  exceedingly  (liQ. 
cult  to  make  atrttisticson  this  point,  as  so  fi.-w  5t.'vore  injuries  ocxnrit 
women  and  children  as  compared  with  men  ;  consequently,  the  Uct 
that  so  many  more  men  die  of  traumatic-infection  fever  of  ooaiK 
proves  nothing  about  the  predisposilionof  either  class  to  this  dittisr. 
Open  wounds  of  bone  particularly  dispose  to  pymmla  ;  judging  frogi 
my  experience,  those  wounded  in  the  lower  extremity  are  moat,tlme 
wounded  in  the  trunk  are  least,  in  danger  of  becoming  pyxona 
Tho  time  of  year  and  the  collection  of  sererely  wounded  in  Hoapitjd} 
seem  to  have  little  if  any  direct  inHuence  on  tho  devolupmentofpT- 
temia,  unless  by  causing  greater  accumulation  of  infecting  matter  tn 
the  (ireasinga,  etc.,  thus  iui-reo&iiig  opportunity  for  infection. 

Lnstlv,  I  must  mention  the  so-Lnlk-d  spontaneous  pyanuiu.  Cm 
occur  where  multiple  abscesses  (of  thu  subcutaneous  tissue,  (or  in* 
Btu»oe),ür  even  venous  thrombi  with  ouibotie  metastatic  absce80M,a]> 
pear  without  our  being  able  certainly  to  detect  any  prtmarj  poJntof 
suppuration  ;  these  cases,  cspeci.illy  if  they  run  an  acute  course,»» 
called  spontaneous  pyaemia.  There  is  no  reason  for  raising  a  new 
theory  for  these  rare  cases,  whive  we  Bimplj*  fail  to  detect  the  primuf 
point  of  inflammation ;  I  doubt  not  that  there  will  hereafter  be  las 
mention  of  these  cases,  which,  aceordiug  to  old  ibeoriea.  were  pwj 
enigmatical,  as  we  are  constantly  learning  to  obscr\'e  more  accura 
and,  on  more  careful  examination,  shall  usually  find  tbe  connodion 
the  symptoms. 
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From  the  intimate  relation,  which  wc  suppose  to  exist, 
traumatic  fever,  septicaemia,  and  p^icmia,  it  seems  correct  to  spe*l< 
of  Ihc  treatment  of  tlicsc  diseases  under  the  same  head.    This  vmy 
be  dividod  into  prophylaxis,  and  the  treatment  of  the  develop«)  di» 
eAi^e.    Tlie  fonncr  is  by  far  the  most  important ;  it  consists  io  aToätf 
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atg  efwy  thing  that  may  favor  the  disease.     Even  in  operations  thow 
MO  aome  poiitts  to  be  obsorvc^l ;  all  the  inRtrumcnts  used,  the  hands 
o(  the  operator  and  his  assiät^nts,  and  the  sponges  (which  should 
fcitlier  be  perfectly  new  or  shoiJd  be  replaced  by  muist  compressed), 
should  be  perfectly  clt-an ;  haanorrliagea  should  be  entirely  arrested, 
especially  If  sutures  are  to  be  applied,  and  the  wound  is  deep;  if  tlie 
wouud  heals  by  suppuration,  the  couipnissca  should  be  moistened  with 
chlorinc-water,     lu  aceidcntul  iujuries,  all  deep  wounds,  particularly 
if  contused,  should  be  kept  quiet  by  dressing-s ;  all  that  is  necessary 
in  compound  &actures  hits  already  been  said.     Every  thtn^  that  can 
euite  socf^ndary  inflanumttion  (page  178)  should  be  most  carefully 
avoided ;  the  patient  should  lie  quiet,  and  as  comforlably  as  possible. 
I  would  remind  you  of  the  treatment  pre\*iously  given  for  contused 
wounds.     Of  course  the  greatest  care  must  be  uscil  in  dressing  the 
womiU;  here  the  greatest  pedantry  may  be  very  beneficial.     Hospital 
hifluonces,  which  I  only  touch  on   here,  are  peculiarly   interesting'. 
Although  few  of  you  may  have  the  fortune  to  control  civil  hospitals, 
any  of  you  may  desire  knowledge  on   this  point  during  war.     Of 
ooun«,  hospitals  should  only  be  located  where  there  is  no  marsh 
miinm      The  hospital  should  be  placed  in  a  large,  open  space,  with 
troca  planted  about  it,  and  sliould  have  properly-located  odorless  wa- 
ter-closets    Of  all  arttßcial  systems  of  ventilation,  I  think  that  Van 
Heke*«  Is  the  only  one  worth  any  thing.     In  it  the  walls  of  the  whole 
building  arc  traversed  by  canals,  opening  into  every  ward.     All  these 
oaoala  start  from  cross-passages  under  the  building,  at  whose  points 
of  iatcrsecliuu  there  is  a  sort  of  wind-niiU,  driven  by  steam,  so  that 
new  air  Is  thus  constantly  driven  into  the  wards  of  the  hospital  (pul- 
rioassystem).     If  there  be  no  artificial  system  of  ventilation,  wc  must 
do  as  well  as  we  can  with  the  so-called  natural  ventilation,  i.  e.,  cor 
mpooding  draughtopcnings  should  be  mado  above  and   below  in 
doon  and  wludows,  so  that  in  their  beds  the  patients  may  escape  the 
dnngiit  as  much  as  posaJble;  these  ventilators  should  never  be  en- 
(irely  closed.     An  excellent  English  surgeon,  Spencer  Wcii*,  says: 
••ITiere  is  only  one  true  means  of  ventilation:  the  impossibility  of 
(dosing  doors  and  windows,"     I  consider  a  proper  use  of  the  wards 
ui    important  a«  their  ventilation.     No  surgical  ward  shoidd  t>e  used 
aore  tluiu  four  weeks  in  succession ;  it  should  then  be  emptied  for  a 
»w  daya  and  carefully  cleaned  ;  the  walls  should  be  painted  with  oil- 
Bkänt  so  that  they  may  be  washed,  or  else  they  sliould  be  white- 
'xaaiied  at  least  two  or  three  times  a  year,  uvorc  fi-equcntly  if  neees*- 
ft.a-T.     The  beds  should  be  frequently  aired,  shaken  up,  and  sunned, 
x»d  the  straw  in  the  sacks  often  renewed.     Every  mirgical  division 
uliould  hare  one,  or,  still  better,  two  supernumerary  wards,  so   thai 
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they  may  bo  regiilarly  occupied   in  turna,     AVith   the  Bunn  olij 
there  should  not  bo  more  than  six  or  eight  beds  in  one  ward,  m>  tl^^ 
enough  patients  may  be  disuhargvd  every  week  to  empty  oite  *"—  ^ 
The    new  piitienta    should   iilwiiyB  bo   brought   into    tb«  wiu4  1^ 
cleaned.     Thiti  is  the  only  way  Ut  prevent  the  extensive  developtp^^ 
of  miasm  in  huspitaL    To  attuin  the  beet  possible  results  in  hosp^^- 
we  must  have  plenty  of  room,  and  plenty  of  money  for  nurseSf  hr.^^ 
etc     We  cnn  thus  use  even  badly-Io<iated  hospitals.    Lug«  ira^„^ 
with  t^vcnty  or  thirty  beds,  which,  from  press  of  patients  and  o-^  i 
causes,  cannot  bo  emptied  at  will,  are  rery  unsuitüble.     Tlie  direy_^ 
of  a  surgical  division  slwuld,  alK>\'ü  all  thiogB,  bare  at  his  dispoa«!/ . 
largo  number  of  well-vcuülated  rooms  of  medium  size,  which  «ma  j^ 
emptied  and  cleaned  at  ccrtuia  times.     Bad  hosptudtt,  and  eepeaktOy 
budly^ept  ruonis  for  surgical  palienta,  are  worse  than  tlic  |WQnM 
tenements ;  tliey  may  become  slaughter-pens  for  the  wounded.    Sm^ 
geoQS  should  never  forget  that  they  themselves  are  often  to  blanw  H 
their  patients  have  erysipelas,  honpilal  gangrene,  diphtheria,  etc. ;  tur^ 
iSj  after  old  customs,  we  ascribed  every  thing  to  the  invisible,  aoiui- 
present,  intangible,  ethereal  miasm  and  genua  cpldumicus,  it  would  ht 
dculli  to  all  uur  future  progress. 

Cuming  now  to  the  treatment  of  traiunatic  fever,  seplioeiDia,  unl 
pyajmia,  we  may  say  that,  for  simple  Intumatie  and  su[»purative  fenr, 
which  does  not  pass  the  usual  limits,  we  generally  use  uotliing  but 
cooling  diinks,  fever  diet,  and  a  little  morf^uue  at  night  to  Beom 
good  rest.  If  the  fever  lusts  longer,  or  assumea  a  {.leouliar  chaitcter, 
we  may  resort  to  febrifuges.  Digitalis  is  here  of  little  use,  ou  accousl 
of  it*  slow,  uncertain  action.  Veratria  reduces  the  tempersture,  fau 
appenrtt  to  do  little  good  in  toxic  traumatic  fevers;  still,  further  ob•e^ 
vations  muat  be  made  on  this  point,  (specially  in  pyicmia.  Tb«  ■» 
curate  stuilies  of  Miermer  slion-  that  this  remedy  should  be  uaed  rm 
carefully.  Formerly  aoouitc  was  Itiglily  rcoommended  in  pyjemia  I7 
Teator,  I  have  seen  no  good  from  it.  Quinico  is  the  most  dBc»- 
cious  remedy  for  the  intennitlent  suppurnlivo  fever,  especially  iDODiD> 
hinatioD  with  opium  j  6-9-16  grains  of  quinine  in  the  course  of  tin 
afternoon,  and  one  grain  of  opium  at  night,  often  arrest  the  chills;  ii 
■erere  suppurative  fevers  I  employ  these  remedies  with  benetil ;  is 
dedded  pyiemiu  they  do  less  good.  After  careful  observatttm,  Li^e» 
meister  found  that  quioiue  only  showed  its  antifebrile  actioo  in  t^oi 
■nd  other  infectious  diseases  with  certainty  when  given  to  tbeeitni 
nf  fifteen  grrdns  or  more  daily.  There  arc  plenty  of  ubservstionitUii^ 
on  remedies  for  directly  opposing  the  blood^poisooing.  I  have  Coni 
no  etToet  from  the  antiseptio  internal  remedies,  the  seidB,  cUonoMiv 
ter^  and  siilphurets  of  the  alkalies  (which  are  greatly  praised  br  /WtO. 
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But  we  may  ftlso  use  other  remedies,  intended,  by  inoreasing  tlia 
chsuge  of  tissue,  to  separate  the  orgunic;  poiKon  from  the  t>lood.  Boe- 
ing the  prufuse  diarrhoea  in  dogs  artificiallj  made  septicjeraic,  and 
finding  iherii  to  reco\*er  frequently  after  these  diarrhceas,  we  might 
BuppoBe  the  poison  to  be  roo«t  naturally  excreted  through  the  intes- 
täiul  canal.  In  fact,  Bretiau  has  bad  favorable  resulta  from  repeated 
doM»  of  lojcatives  in  puerperal  fever.  I  am  sorry  not  to  have  had 
simUar  experience  in  py-Tmia.  In  this  disejwe  diarrho?a  is  a  severe 
comp! i ration,  which  quickly  induces  collapse.  It  might  also  be 
thought  adrifiahle  to  increase  the  secretory  activity  by  giving  emet- 
ics ;  but  they  are  followed  by  such  collapse  that  we  must  be  careful 
in  their  administration.  In  »epticspmia  I  hnve  often  tried  to  induce 
profuse  perspiration,  when  the  skin  was  very  dry.  This  was  occasion- 
ally done  by  a  warm  batli,  lasting  for  an  hour,  and  then  wrapping  iu 
blankets.  This  occasionally  does  good  ;  indeed,  I  think  patients  ba\'o 
thus  l»een  sn\-cd  that  I  had  thought  incumijle.  Further  trifils  should  be 
mode  with  this  remedy.  Copious  diuresis  also  may  be  induced  by 
plenty  of  drink,  but  it  has  not  much  effect  on  the  general  conditioa. 
Lastly,  we  might  think  of  arresting  the  further  al)Sorption  of  inju« 
rtous  8ul«tances  from  the  injured  or  inflamed  part  by  amputation, 
even  after  the  appeanmce  of  severe  constitutional  s^'mptoma.  In 
acute  cases  of  sejitiuemia  and  pyiemia  this  very  rareiy  hus  a  perma- 
nently bcncficiiil  effect,  although  tlicro  is  almost  always  temporary 
improvement.  But  in  subacute  and  chronic  pyromia  amputatiou 
may,  indce^i,  save  life  ;  im fortunately,  however,  such  cases  are  rare. 

So  we  finally  oome  back  to  what  we  said  at  first,  tliat  much  may 
be  done  to  prevent  severe  traumatic  and  suppurative  fever,  but  that 
Uicro  is  little  to  be  hoped  from  treatment  of  these  diseases  when 
ly  developed. 


LECTURE    XXVII. 


Tauaiu ;  6.  Dolirium  Polotonun  IVuimfttioum ;  1. 1>ft1Iriain  Nen'oatim  aiicl  Uanl«.— • 
Ap[>L-Ddu  to  Clinptor  XlIL—lVianned  Wounds;  Inseot-bit««,  Bnnke-Vittu;  tnfu«- 
tioa  flrom  dlM«oüng  Wouuile. — GUnOen. — Corbun«!«. — Hydrophobia. 

Ths  group  of  diseases  which  belong  to  the  traumatic  and  phlogistic 
infectious  conditions,  and  of  which  we  still  liave  to  speak,  comprises 
tetanus,  drunkard^s  madness,  and  the  psycliical  disturbances  whiuh  so 
rarely  occur  after  injuries  and  operations.  The  views,  as  to  their  ori' 
gin,  Tary  greatly;  as,  from  their  symptoms,  the  processes  in  questioa 
would  bo  referred  to  irritation  of  the  brain  and  spinal  oord,  their  caus^ 
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is  usually  sought  in  the  nervous  centres.  But  it  is  knoM-n  tfaal  by 
blood-poiäouiug,  will  strychnine,  scvcru  sjHtfiniti,  und  wiüi  alcuhul, 
psychical  disturbances  (drunkenness)  may  be  induotnl ;  benee,  it  it 
eery  pos6iUe  that  the  following  forms  of  disease  luay  result  from 
poisoning  with  peculiar  substances,  which  possibly  are  vcr>'  rarely 
formed  in  wounds,  and  lliencc  abe>orl>cd,  while  in  diunkiird's  mania  a 
series  of  oi^nary  p^Togenous  niaierials  may  ejdite  certain  disturb- 
anoes  (namely,  fever  with  peculiar,  predominant  psychical  disturbances) 
iu  the  orgaiiism  akeady  poisoned  by  alcohol.  The  symptoms  thai  we 
shall  see  iu  Uicse  diseases  ore  all  present  in  ordinary-  fever,  although 
to  a  slighter  and  h^ss  prominent  degree ;  iu  the  combination  of  the 
affected  muscles,  chills  have  an  undoubted  similarity  to  tetanus,  psy- 
chical disturbance»,  even  to  maniacal  attacks,  occur  as  so-called  fever 
delirium  io  some  cases  of  septiea:mia,  but  espedftUy  in  tophus.  In  de> 
scjibing  tlie  individuid  diseases,  we  shall  occasionally  recur  to  these 
remarks,  for  which,  unfortunately,  we  have  no  experimental  foundation. 

4.  TVaitinatic  I'otanits  {Trlsmui). — This  disease,  which  consists  in 
spasms  of  the  mu^les  of  the  jaw  alone  (trismus),  or  of  all  the  muscles 
of  the  body  (tetanus),  the  muscles  of  the  extiemities  being  most  affected 
sometimes,  at  others  those  of  the  front  or  back  of  the  trunk,  occasion- 
ally  occurs  iti  the  wounded;  though  it  is  rare  in  projMjrtiun  to  Üie 
traumatic  discuses  above  described,  it  occurs  still  more  rarely  iu  pci^  ^H 
sons  without  wounds.  In  large  hospitals,  yctira  may  pass  without  a  ^^ 
case  of  tetanus  being  seen;  again,  at  certain  time«,  numbers  of  cases 
will  appear,  so  that  ttiere  lias  been  an  inclination  to  seek  an  epidcmio 
cause.  Tlie  disease  Is  by  no  means  crmfmcd  to  hospitals,  but  comes 
either  in  or  out  of  them.  Howerer,  before  discussing  the  etiology,  Ij 
will  try  to  give  >'0u  a  brief  description  of  an  acute  case. 

The  third  or  fourth  day  after  an  injury,  rarely  sooner,  often  later, 
you  find  that  the  patient  cannot  open  his  mouth  well  when  speaking, 
and  complains  of  tearing,  drawing  pains,  and  of  stiffness  in  the  masti- 
catory muscles.  In  very  acute  cases  there  is  high  fever  even  with 
these  llrst  sj'mptoms,  in  other  cases  the  patient  is  free  from  fever  at  ^HJ 
this  stage.  Tlie  Hues  in  the  patient's  face  gradtiolly  assume  a  peca-  ^H 
liar,  stiff  expression,  the  &cial  muscles  being  to  some  extent  spasmod- 
ically oontracted.  Subsequently  there  are  tetanic  spasms,  which  may 
affect  the  trunk  or  extremities;  in  some  cases  tlicse  last  scveml  sei> 
nnds  or  minutes,  and  ar«  induced  by  any  external  irritation,  just  as  in 
hydrophobia.  Tlteae  spasms  are  aocompaaied  by  severe  piiiiu  Occa- 
sionally, from  first  to  Inst,  some  groups  of  muscles  remain  rcgxilariy 
but  painlessly  contracted;  in  some  patients  the  twit^-hings  (shodu 
of  Mok)  are  entirely  ubBcnt,  and  there  is  only  permanent  contraction 
of  more  or  less  distinct  groups  of  muscles.     Not  unh^uently  the 
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jyy>  tjeal'a  body  is  bathed  in  sweat,  his  mind  being  clear ;  oocaaionally  the 

,^xK-üie  contains  albumeu;  sometimus  Uie  ferer  ri&es  to  a  height  that 

13     rarely  soon,  even  to  104"  Fahr,,  or  over.     Hut  I  have  seea  oases 

of  tnsmus  prove  rapidly  fatal,  ivithout  the  temperature  becoming  el^ 

I    vA^'l*  Jioäe  has  made  similar  observations.      Death  may  orcur  within 

tvcfuty-fuur  hours  from  the  comnicncetneiit  uf  thu  disease,  but  the  lat* 

ter  may  also  last  with  considcruble severity  fur  three  or  four  days; 

tliBM  cases  also  are  to  be  clas&ed  among  the  acute.     There  la  a  more 

tutwcute  or  chronic  form  of  trismus,  and  of  trismus  and  tetanus,  in 

*rbich  there  is  merely  a  gradual  development  of  a  moderate  trismus 

and  of  contractions  without  pain,  extending  to  single  groups  of  mus- 

cl^iA  of  the  injured  limb.     In  these  chronic  cases  fever  is  usually  en- 

ttf-^y  absent.     It  is  rare  for  au  acute  case  to  bocome  chrunia 

All  the  symptoms  indicate  that  there  is  an  irritation  of  the  spinal 

mgtTlTillTi  and  of  tlie  portio  minor  of  the  fifth  pair.     The  symptoms  r^ 

sexxihle,  alUiough  remotely,  tliose  which  may  be  induced  by  poisoning 

[)y    strychnia.     Unfortunately,  the  results  given  by  autopsy  of  theao 

pA.^i«ats  are  usually  very  unsatisfactory ;  in  the  acute  cases,  espooially, 

oo'^iaDg  can  be  found  in  the  spinal  medulla ;  in  cases  of  some  days* 

d[x^~stion,  RokUanski/  claims  to  have  seen  a  development  of  young 

awnvective  tissue  in  the  spinal  medulla,  which  would  make  it  appear 

tli^B.t  there  was  an  intlammatory  aßection  uf  this  ucrve-ceutre.     My  ex- 

aiza.  üiations  of  the  spiuc  and  nerves  in  tetanus  have  thus  far  given  only 

live    re&ulis.     lu    prcptu-ations  made  £num  cross-sections  of  the 

xul  medulla,  and  scut  to  me  by  excellent  specialists  in  examiuing 

tk«5  nervous  system  (Dr.  (7oi/,  in  Zurich,  and  Dr.  Meytiert^  in  Vienna), 

I  ^kxmw  the  oonne<Ttive  tlssut:  remarkably  devt^Iopcd  at  some  places,  it  is 

tr«-a«<;  but,  as  there  was  no  collection  of  young  cells,  I  was  in  doubt 

vfta^ther  this  incrca«e  of  connective  tissue  was  really  new  fonnation, 

or    ^^pvas  due  to  mere  accidental  swelling.     The  symptoms  during  life, 

^3^    ^sases  where  we  find  decided  evidences  of  spinal  inflammation,  are 

uk    c^ifferent  from  tetanus  as  to  render  it  improbable  that  the  latter  do- 

pe-xsds  on  myulitis  spinalis.     The  discovery  of  small  extravasations  of 

Uood  in  the  muscles  and  nerve-sheaths,  on  autopsy,  shows  little  about 

ih.^  nature  of  the  disease,  for  they  may  be  caused  by  ruptm'ea  of  the 

ea.f>iUarie8  during  the  great  muscular  contracliüus. 

lliero  are  many  views  as  to  the  causes  of  this  disense,  us  there 

osvxally  are  about  aBeetiona  with  no  anatomical,  pathological  charao» 

le>-ütica.     At  first,  it  was  natural  to  examine  the  nerves,  and  in  many 

"»*«•  the  ncrvtstrunka  are  crushed  by  the  injur}*,  or  torn  or  irritated 

i>y  foreign  bodies.     I  myself  hai'e  seen  some  such  cases  ;  a  few  years 

>>ncc,  I  saw  a  sporadic  case  where,  in  an  open  splintered  fracture  of  tfaa 

luwcr  end  of  the  radius,  the  median  nerve  was  half  torn  Uiruugh;  tha 
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lltird  day  trismus  ana  tetanus  appeorcd  suddenly,  and  proved  fill 
eiji^hteeii  hours.     It  is  no  use  to  build  tlieories  as  to  liuw  Uiis  pulif 
\nt  variety  of  injiin*  of  tlio  nen'es  should  induce  tetaiik  spattinsi,  wbr^ 
they  ue  very  rare  after  simple  divisioa  of  tho  DorvcA,  for  ihore  *-^ 
many  cases  w]if<ra  tetnnus  has  arisen  from  simple  u-nunds  of  the  *k£::^ 
from   g^iiuliiting  surfaces  fiilly  developed  sod  cicatrizing',  or  ev"*^ 
after  a  blisti^r,  tliti  sting  o(  a  bue,  eta    It  is,  however,  remarkable 
the  disease  la  particularly  frequent  aflcr  iujuric&  of  iho  extremit 
.especially  of  the  luinds  aud  feet,  while  it  is  rare  after  coaaidenh^^ 
injuries  higher  up  the  limb  and  on  the  body.    I  also  think  tlwt  I  >>-^ 
fotind  the  case«,  where  tctunns  developed  from  granulating  wounda^  ^^ 
be  mora  ohnmic  and  mildor  than  those  ivhere  it  bus  develaped  ao(^ 
after  the  injury.     Jioae  thinlcs  that  tebinus  appeiirs  partioulad^ jg 
eaJies  that  are  treated  badly  or  not  at  all ;  my  experience  is  oppoiBj 
to  Ulis.     Afler  applying  in  ^-uin  to  the  nerves  and  tendinoua  tüm^ 
the  vuriuud  eliunges  of  temperature  were  resorted  to  to  explain  t^ 
oocurrence  of  tetanus;  some  said  that  it  was  favored  by  hot,  sultiy 
«reatlier.    I  cannot  altogether  deny  this  view,  for  hitherto  I  hareodi 
seen  numerous  cases  of  trauniatio  tetanus  in  hot,  sultry  weather,  W 
■mall  epidemics  of  it  have  been  seen  in  winter.     Others  ascriba  die       ! 
chief  blame  to  catcbing*  eold  firom  draughts  or  to  rapid  changes  of  (na-       | 
pomlure.     Finally,  there  are  still  others  who  do  not  bcliovc  thtt  ihe 
nervous  sy.^tem   is  primarily  affected,  but  think  thfit  the  blond  first 
beoontes  diwased  and  art«  seoondarily  on  tJie  nen-nus  systeui.  WiÜib 
a  short  time  Iio8e  has  resurrected  an  old  idea,  tliat  tetanus,  like  hydro- 
pholns,  is  to  be  rcgunled  as  a  primary  bloudHÜsease.     It  cannot  be 
denied  that  the  two  diseases  are  much  alike;  a  proof  of  their  beiof 
actually  anHln^t^us  would  bo  most  strikingly  given  by  inducing  brdn^ 
phobia,  by  inoculating  animals  wiüi   (be  blood  or  secreliuos  ffüm  a 
tetanus  patie^it.    Of  course,  we  should  not  think  of  inooulating  aaotlia 
man.     At  present,  I  strongly  incline  to  the  humoral  liew  of  t«t«BUi 
as  due  to  a  peculiar  poinon,  although  I  ha\*e  no  pnwifs  of  it.     At  all 
events,  the  blorjd  of  a  tetanus  patient  should  1h)  injtn^ted  intoadcfi 
to  show  whether  tctantis  may  be  transferred  through  bunum  blood  lo 
It  dog,  and  also  whether  it  Itaa  a  pyrogenous  action ;  ahould  taliaa 
appear  in  the  dog,  it  might  bo  regarded  as  proved  that  Ictamis  wws 
bumora)  disease ;   if  the  experiment  be  negative,  it  pmrrs  nothiuf 
against  the  humoral  causes  of  tetanus,  it  only  sliows  that  tlie  blood  of 
a  man  with  tetnnus  will  not  indnoe  tetanus  in  a  doff ;  it  would  ilil 
have  to  be  de<-ided  wlietlier  the  bloo<l  of  a  doff  witli  tetjintM,  tit»- 
ferred  to  another  doff,  would  prove  as  inactive,    Tho  iarl  tliat  tetania 
may  be  confined  to  one  Hmb,  or  even  to  one  hand  as  I  have  Meo  it, 
speaks  in  favor  of  a  local  cause,  which  may  be  limited  to  the  oorai 
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e  are  also  a  localized  Ijmphan^lis,  localized  errsipelaa,  etc. ; 
the  fact  that,  after  amputation,  fur  instance,  twiti-bing  not  un^quently 
Dcom  in  the  etump  before  the  spasms  become  general,  tnigbt  also 
iodtcat«  tijftt  the  tctauus-poison  fumied  in  the  wound  first  irritfttcd 
ibe  inusclvs  nud  nen'cs  of  the  stump,  actd  tbeu  passed  to  tlic  spiiiul 
lueduUa.  There  still  reinnins  iitucb  to  be  invcsti)i;aled  on  this  point« 
Tbe  high  fever  in  most  cases  of  acute  tetanus,  and  ttie  fact  Uiat  the 
temperature  rises  ereo  after  tlioir  death,  has  greatly  oeciipiud  pathol- 
ogut« ;  this  boomie  sUtl  more  interesting  vhen  Leyden  sliowed  that 
great  elevation  of  tlic  temperature  of  tbe  blood  vas  caused  in  a  dog 
in  which  tetanus  bad  been  artiHrJally  induced  by  passing  a  strong 
current  of  electririty  tlirongh  the  whole  Bpinal  medulla.  A.  I^ck 
■bowed  that  a  surplus  of  heat  was  formed  in  the  muscles,  and  thence 
distributed  to  the  blood ;  aUo  tliat  tlic  elevation  of  (oinpemturc,  noticed 
in  the  reetuin  after  death,  was  due  to  the  equalizatiuu  of  warmth 
between  Uie  muscles  and  the  rest  of  tbe  body,  if  these  experiments, 
wbidi  I  have  repeated,  prove  that  tetanic  muscular  t^ont  Tactions  con- 
sidembly  clctvte  tbe  bodily  teinpemturc,  tliey  do  not  show  that  in 
tniuinatio  tetanus  in  man  the  high  temperature  is  solely  or  chie6y 
due  to  the  muscular  rontnictions ;  this  new  is  oppi««!  by  the  fact 
that  Terr  acute  cases  of  tetanus  may  run  their  course  almost  without 
feror,  although  this  rarely  happens ;  here,  too,  there  are  many  enigmas 

•  solve. 
Unfortunately,  in  most  caara  the  proffnoxit  is  bad;  very  few  of 
iho  acute  cases  reoo\'er;  of  the  chmuio  cases,  whi<!b  last  over  a  fort- 
night|  some  get  well.  Unfortunately,  the  latter  are  proportionately 
imre. 
^K-  From  tho  lack  of  knowledge  abi.iul  the  etiology  of  (his  disease,  the 
^hatititnt  can  be  only  Byinptomatic.  Numerous  remedies  ha\*o  been 
reocHiunended  at  various  times.  Qenerally,  the  treatinoot  most  reeorted 
(D  is  by  nsnxitics,  with  opium  and  chloroform ;  this  is  tho  plan  I  have 
adopted.  Opium  is  given  in  large  doses,  as  high  ns  fifteen  grains  or 
more  in  a  day,  or  a  corresponding  quantity  of  morphine  may  be  given, 
best  bv  subcutaneous  injection ;  sometimes  this  arrestx  the  spasms, 
sometimes  it  does  no  good.  At  all  events,  the  sufferings  of  the  [»- 
tient  are  lessened.  During  the  attacks  the  patient  may  be  greatly 
relieved  by  inhaling  chlorofunn  to  narcotism.  Unilor  this  treatment 
many  cases  huve  recovered.  Tlie  general  aim  of  the  treatment  is  lo 
alleviate  ll»o  acute  course,  and  make  it  more  chronic,  as  this  give« 
more  hope  of  recovery.  Among  other  mcxles  of  treatment,  I  may 
mention  tbe  freqnent  emplo^inent  of  warm  potash*baths ;  and  the 
applimtiou  of  ptronir  irritants  along  the  spine,  large  blister^  maxn. 
the  hot-iron,  remedies  from  wliieh  I  cannot  promise  any  good  efTects, 
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Ktid,  lastly,  the  curare,  which  is  of  Ute  oi:caaioaallj  tncd,  hi         ^ 
taawcred  ihe  hopes  that  sumu  had  of  it. 

In  Üie  chronic  cases  yon  need  not  employ  any  special  Ircatinc^t-. 
the  patient  remains  ia  bed^und  shouKl  keep  perfectly  quiet ;  he  she-  ^ 
be  guarded  agaiuAt  all  injuriona  influences,  especially  [him  pbr&fr  ^ 
or  mental  excitement 

5.  Jh-unkanTs    madnesa.      Z>dirium  potatorum    traiematiem.^^ 
Ddirium  tremena. — Wo  now  come  to  an  enemy  of  the  woun^^^ 
nbtch,  fortunately,  is  not  very  dangerous.     You  liave  doubtless  b^^^^ 
of  delirium  tremens,  tlie  acute  outbreak  of  chronic  aloobolic  pcusoi^.^ 
which  may  oomo  on  spontaneously,  or  from  some  acute  d^aeue^^     ' 
peoinlly  pneumonia.     Injuries  are  a  frequent  cauae.    You  will  bec^iq^ 
better  acquainted  with  thia  disease  from  the  lectures  on  medirino  •  _ 
the  atliicks,  from  whatevür  cause  they  arise,  are  much  alike,  I  t^^ 
be  very  brief  on  this  poiut* 

Tlie  disease  generally  breaks  out  witliin  two  days  after  the  üjtny, 
in  some  rare  caäos  it  is  lon^r.  It  only  attacks  patieuta  who  harefr« 
yenrs  been  accustomed  to  the  free  use  of  alcohol,  especially  of  Kboaj« 
and  rum ;  but  it  is  an  error  to  consider  beer  and  wine  drinkers  cuaufi  \ 
from  delirium.  The  first  symptoms  are  sleeple&sneas,  great  roMltsfr 
ness,  tremblinp^  hands,  unsteady  look,  tossing  about  in  bed,  and  talk»  | 
tirencss,  and  then  delirium.  The  patiente  talk  constantly,  fioo  snull 
animals,  mid^s,  tlies,  etc,  swnrming'  about  them;  mice,  rats, nur- 
tins,  foxes,  etc,,  crawl  from  under  their  becis ;  they  think  they  are  ia 
a  suioky  atmosphere,  and  foci  dizzy-  The  delirium  often  has  t^ 
most  comical  form ;  a  soldier,  whom  I  treated  in  Zurich  fur  delirium 
tremens,  saw  numbers  of  other  soldiers  in  his  water-glass;  when  I 
entered  the  room,  he  spoke  lowly  to  my  assistant,  taking  mo  for  liti 
major,  etc.  Generally  the  hallucinations  are  of  a  happy  nature,ntTa> 
thelesa,  the  patients  are  tormented  with  refttlesnness,  constantly  tou 
about  in  IkhI,  and  wish  to  get  up.  If  wo  have  not  two  stout  uur« 
to  hold  these  patients,  there  ia  often  no  way  of  avoiding  the  spptia* 
tioQ  of  a  Btruit-jackct  and  tying  them  in  bed.  These  palirnls  in 
usually  goo<l-nutured  in  their  delirium,  and  if  spoken  to  cmpbatical!; 
they  give  sensible  answers,  but  soon  fall  back  into  tJteir  wandcriq!& 
Of  all  kinds  of  injuries,  fractures,  e-spedally  open  fractures,  most  fre- 
quently gire  rise  to  the  outbreak  of  the  diseHse,  and,  before  we  b»J 
(inn  dressings  for  such  patients,  it  was  a  difficult  task  to  fix  the  bmkco 
limb,  as  the  patients  did  not  notice  the  palu,  and  moved  the  litoh  H 
forcibly  that  any  sptiiits  were  loosened  in  a  few  hours.  Even  «hm 
there  is  marked  delirium,  the  prognosis  is  not  unfavorable,  scooriimi 
to  most  surgeons;  from  my  somewhat  meagre  obsenrationa,  I  otawi 
agree  in  this  opiaiua :  of  the  patients  with  acute  delirium  Iremens  tbt 
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I  have  treated,  at  luast  the  half  bave  died ;  they  oflcu  declined  suddenly, 
tiecamo  uocooscious,  and  soon  Uicd.  Olhcrs  recovcrcO,  c:i]>ccially  whcu 
it  was  possible  to  raokc  them  sleep  a  whil*;;  this  is  tlie  object  of  the 
treatment ;  opium  in  lar^  dosea  is  the  almost  unirersitl  rcmedV}  for 
it  we  mAv-  Substitute  small  doses  of  tartar-emetic  After  tliis  the 
patients  full  iuto  a  comatose  state,  from  which  in  favorable  cases  tliey 
Bwalte  cured,  but  sometimes  sleep  on  till  death.  I  can  recommend  no 
bf^tter  remedy  than  opium  in  delirium  tremens,  altliougli  I  must  ac- 
loiowlwlgc  that  in  large  doses  (gr.  ii. — vi.  every  two  hours  till  sleep  is 
induced),  I  do  not  consider  it  free  from  danger  [of  late,  hydrate  of 
chloral,  in  doses  of  gr.  xx. —  3  i,  is  said  to  liavu  been  given  with  great 
benefit  in  such  cases ;  it  is  claimed  that  it  acts  well  not  only  on  tho 
delirium  tremctia,  but  on  the  fever  which  so  often  nccompnules  the  in- 
jury]. Of  late,  tliere  has  been  a  great  outcry  in  Kngland  against  the 
ojuum  and  tartar^mütic  treatment,  and  a  more  expectant  treatment 
has  been  recommended.  Others  have  had  good  results  from  digitalis  ; 
most  surgeons  are  well  satisfied  with  the  opium-treatment,  and  the 
coincident  administration  of  strong  wine  and  cugnuc  has  been  highly 
reootmucudcd.  The  mure  chroaic  coses  of  deliiiuni  potatorum,  with- 
out rooniacal  attacks,  have  seemed  to  me  of  more  favorable  prognosis; 
there,  strong  grtig  is  useful ;  I  give  the  following  mixture :  one  yolk 
of  egg,  one  ounce  of  arrack,  four  ounces  of  watt-r,  two  ounces  of  sugar ; 
this  does  not  taste  badly,  and  may  also  he  used  as  a  sUmulimt  for  old 
penona  (a  tablespoonful  every  two  hours).  I  must  warn  you  against 
abstracting  blood,  which  is  very  dangerous  in  drunkards,  and  not  un- 
frcqueutly  iuduces  collapse  terminating  in  dea'th. 

Autopsy  of  patients  who  have  died  of  delirium  tremens  shows  no 
special  cause  of  death ;  we  find  the  changes  common  to  topers ; 
chronic  gastric  catarrh,  fatty  liver,  Briglit*8  kidneys,  thickening  of  the 
tneoinges  of  the  brain,  but  no  constant  changes  in  the  brain -substance 
proper. 

6.  DeUriwn  nervorum  and  psychical  dintitrhanci^»  oß«r  ii^ury, — 
By  deiirium  nervosum  traumaticum  we  mean  a  state  of  excessive 
nervous  exaltation  without  fever,  ocrurring  after  iiijurj* ;  this  is  said 
particularly  to  afTtrot  hysterical  persons,  I  have  only  seen  one  case  to 
which  I  ocwld  apply  this  name:  a  man  twenty-four  years  old  (from 
Canton  Thurgau,  the  land  of  pern,'),  wlio  bad  never  U.'cn  accustomed 
to  drinking,  after  a  fracture  of  the  leg,  coiripIicat4?d  with  a  slight 
wound,  soon  had  delirium  without  fever,  Hke  an  old  toper;  the  fan- 
sies  referred  to  the  same  subjects  as  in  delirium  potatorum,  passed 
sir  under  quieting  treatment  and  opium,  without  manijicnl  attacks; 
after  four  davs  the  delirium  eeased,  and  tho  patient  remained  reason* 
able.     Lastly,  I  must  mention  those  mre  and  interesting  oases  where. 
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kftcr  opcraliuns  lu  otherwise  healttiy  persons,  psychical  disturbancPB 
develop,  oiises  which  evade  all  btteinpte  at  cxpltiuiition,  and  are  only 
snalogous  to  cases  where,  af^er  acut«  diseases,  such  as  pneumonia, 
scute  rheumatism,  or  typhus,  the  development  of  true  maniH  is  ob- 
served. In  the  DcrliD  surgical  clinic  I  saw  two  6uch  cases,  in  both 
of  wUcli,  aft«r  total  rhlnojilasty,  tlicre  was  mclanchuiy  with  religious 
hallucinations.  Hoth  patients  were  Cstholio :  one,  a  younjv  omn^  iii< 
cessantly  worried  himself  trying  to  undervtAnd  the  idea  of  the  Trinity; 
the  other  patient,  a  TOung  woman,  sought  by  prayers  and  cafttigationi 
to  atone  for  giving  way  to  her  vanity  so  far  as  to  have  a  new  nose 
made  to  replace  tlie  one  lost  by  lupus.  lu  the  young  man  there  were 
frequent  outbursts  of  nigc  ;  both  palieuts  perfectly  recovered  atter  a 
few  weeks.  1  havo  heard  that  Von  Langcnbecky  in  Berlin,  bad  ao' 
other  such  case  after  a  plastic  operation,  and  Von  OrOfe  and  JÖ- 
mar^Ji  have  Imd  them  after  operations  on  the  eyes.  But  these  cum 
»re  very  ran». 
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Wx  have  still  to  treat  of  some  varieties  ol  injuries,  where  at  the 
time  of  Uie  injury  poison  is  inoculated,  which  sometimes  iuduce« 
severe  local  symptoms,  sometimes  dangerous  general  disease.  It  is 
well  known  ihut  these' poisons  are  peculiar  to  some  animals,  and  in 
others  they  develop  as  a  result  of  certain  diseases,  and  are  then  trans- 
ferrcd  by  the  diseased  tuiimal  to  man. 

Tlio  results  from  punctures  of  a  large  number  of  small  insects  an 
Karoely  ia  proportion  to  the  slight  meclianical  irritation  caused  by  their 
8ting8{  it  may, it  is  true,  depend  partly  on  peculiar  susceptibility  of  tbe 
skin^  if  persons  have  extensive  temporary  intlammationsof  theskin  afler 
bites  by  bugs,  midges,  or  fle.is,  while  others  are  not  affected  by  them. 
A  needte-pvincture  \*  a  inurh  greater  injury  than  a  üca-bitn,  but  tlie 
latter  is  followed  by  itching  and  burning,  aud  the  formation  of  wheah 
on  the  skin,  while  the  results  of  the  furaicr  amount  to  nothing.  Heoco 
it  is  nut  imprL'bable  tliut  in  the  case  of  the  wound  made  by  the  ioMCt 
sonic  irritating  subslAUce  enters  tiie  sktn.  As  is  known,  the  sting«  of 
bees  and  waeps  excite  even  greater  disturbances;  occasionally  tbcro 
is  an  extensis'e,  very  painful  intlammation  of  tlie  skin,  with  great  tcd- 
iiesa  and  swelling,  which  uKunlly  terminates  in  resolution,  and  don 
Dot  prove  dangerous,  hut  may  be  very  annoying,  A  large  number  o( 
such  stings  ot  the  same  time  is  nol  altogether  free  from  danger;  sodi 
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itii^  oo  the  tongue,  in  the  palate,  or  on  the  ejolids,  may  from  tlieir 
locality  cauae  certain  dangers  bj  the  swelling  induced.  But,  as  these 
influmm.'Ltioiis  subside  in  a  relatively  sliurt  time,  a  physiciati  is  rarely 
called;  Uie  popular  Ireutiiicut  is  by  various  cuvUug*  remedies  to  »lievi- 
Bte  the  pain,  aiuoug^  which  I  shall  merely  mculion  Ihe  appUcatioa  of 
moist  clay,  raw  mashed  potuto,  cabbage-leaves,  etc.  In  more  severe 
inflammations,  lotions  of  lead-water  and  other  antiphlogistic  remedies 
may  be  reanrtcd  to.  Still  more  severe  than  the  stings  of  bees  and 
wasps  are  those  from  taratU/ula  and  »corpion«,  tliat  are  seen  in  southern 
ootmtries.  Tliey  ure  followed  by  more  extensive  intliimmutiuu  of  tlicskiii, 
with  severe  burning  pai  ns,  oocasioaally  by  formal  ton  of  vesicles ;  there 
may  also  be  fever,  but  there  is  usually  no  danger,  ualess  it  arise  from 
the  locality  of  the  injury.    The  treatment  should  be  that  above  given. 

Fortunntelv,  with  us  there  are  few  varieties  o(  poigonmi»  serpetttSj 
and  even  tht^  arc  not  fretguent.  Among  them  are  the  Yi]*€ra  Jierua 
{croM  adder),  and  Mpera  JHeiiU,  with  two  hook-like,  cin^-ed  fangs, 
eoataining  the  excretory  duets  of  small  glands,  whteh,  at  the  time 
of  the  bite,  pour  their  [xiison  into  the  woumL  Tlic  bite  of  these  ser- 
peuta  is  not  so  dangerous  as  is  supposed;  according  to  statisttca, 
about  two  die  out  of  sixty  persons  bitten.  Hie  pain  is  very  ^vere; 
there  are  great  inflammation,  tension  and  swelling  of  the  skin,  with 
high  fever,  great  anxiety,  depression,  vomiting,  and  occasionally 
alight  icterus.  The  best  treatment  is  to  suck  out  the  wound  at  once, 
as  the  poison  is  nut  absorbed  by  the  gastric  or  oral  muoous  membrane. 
The  wound  sliouhl  bo  washed  at  once,  and  it  is  advised  to  Iigate  the 
injured  lirub  ubovc  tlie  wound  to  prevent  the  absorption  of  the  [kjIsou; 
but  this  has  usually  tuken  place  by  the  time  the  patient  reaches  the 
suifreon ;  it  is  a  disputed  point  whether  the  application  of  eups,  the 
caaterization,  burning  or  excision  of  the  wound,  be  now  of  any  ser- 
vioe,  but  I  should  ttiiuk  its  cauterization  advisable.  The  local  outane- 
oua  inflammation  is  treated  with  special  attention  to  the  intense  pain ; 
by  applications  of  oil,  protecting  the  akin  from  the  air  by  various  rem- 
edies, with  which  we  become  acquainted  in  the  treatment  of  superfi« 
cial  bums.  Internally  we  usually  give  an  emetic,  then  antiseptia 
remedies.  Of  all  snuke-bitea  in  southern  countries,  those  of  the  rattle* 
snake  are  most  dangerous ;  sometimes  they  prove  fatal  in  a  few  hours ; 
the  local  inSuinmatioo  of  the  skin,  which  is  very  severe  and  extensive, 
Dot  unfrequcntly  ends  in  gangrene  ;  those  bitten  die  with  high  fever, 
delirium,  and  sopor.  [Prof.  Jlalford^  of  Australia,  treats  snake-bites 
by  injecting  diluted  liquor  ammonia}  into  the  veins.  See  LondoD 
Medical  Timet  and  Gazette^  1869,  page  133.] 

Cadavarie  pouon  is  a  very  phlogogonous  substance,  which  proba- 
bly varies  greatly  in  its  chemical  composition.    Some  of  you  may  have 
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•Ireacly  had  soioe  experience  on  this  point,  in  the  dissecting-i 
This  putrid  poison  dorelops  in  the  corpsps  of  men  and  aniin&lB;  i^^ 
handling  these,  Bome  of  tlie  juioe  from  the  dead  tiftsun  euten  sc^::^ 
insignificant,  and  scarcely  noticeable  injuries  of  tiio  skin,  very      ^ 
agreeable  symptonut  may  develop.     The  rosulting  contlitions  ore  -^^ 
oua,  eometiinea  very  miUigiiaut.      Caaca  occur  which  wert;  lunv)^ 
setn  purticiiturly  oftcu  in  Knglimd,  where  at  first  tlit.*re  is  little  INkion 
the  wound,  but  there  aregrealdepressioa,  beadache,  fever,  und  aai«^. 
then  come  delirium  and  sopor,  and  in  somo  oases  death  takes  pbc«  fa 
forty  hours.    It  is  asserted  that  these  wra^t  coses  of  septicmma  wtn 
most  frequent,  from  autopsies  made  soon  after  death,  on  bodies  i 
warm,  and  it  wan  duuhtful  if  in  these  eaaes  tbe  sui^eon  hud  not  in» 
ulatcd  himself  with  morbid  matter  developed  in  the  body  while  i 
living,  for  the  state  usually  termed  pulrefsction  ooidd  not  havel 
As  a  contriist  to  this  malignant  acute  fonn,  we  may  regard  those« 
where  the  poison  has  a  purely  local  action.     In  tlie  eourso  of  tirentj* 
four  hours  there  arc  moderate  pain  and  slight  induration  in  tbe  iajanA 
finger;  then  a  dr^'  scab  forms  on  the  wound;  imdcr  it  there  is  alw>Ti 
some  pus.    The  scab  forms  as  often  as  it  is  removed,  the  part  reasin 
painful  and  hard;  in  the  cuurw  of  time  the  epidermis  tliickens  onr i^ 
and  it  forms  a  painful,  wart-like  nodule,  moist  on  the  surface.  Ooei 
dined  to  thi»  purely  local  development  is  usually  le&a  dispoMd 
general  infet-tion.     Between  these  two  forms  stands  a  tJiird,  wboei 
iaflammation  of  the  lyinphatio  vessels  and  axillary  glatxb  aooompui« 
tbe  local  inClammatioii;  under  early  treatment  this  may  cod  id  rwkt 
lion,  but  it  often  leads  to  abscesses  in  the  arm. 

For  the  first  treatment  of  the  part  poisoned  by  cadaveric  niait«, 
I  adrise  you  to  let  cold  water  run  on  the  wound  for  a  long  time,  ud 
not  to  check  the  bleeding,  if  there  be  any.  In  many  cases  the  iojiniaa 
matter  will  bo  at  once  washed  out,  and  there  will  be  no  further  infcfr 
tion.     Should  the  parts  around  the  wound  redden,  yuu  may  cauteriv 
with  nitrate  of  silver  or  fuming  nitric  acid ;  this  is  very  painful,  but  it 
acts  well;  not  imfrequently  pus  forma  again  under  the  resulting  sloogb  \ 
in  this  cose  you  remove  the  slough,  and  cauterize  again,  and  repeat  thi* 
till  no  pns  forms  under  the  nlough. 

Cauterization  immediately  afUa-  contact  with  Üie  poison, 
considerable  experience  on  myself  and  on  my  students  in  the 
on  operations,  I  consider  unndvisable.  Small,  lacerated  wound»  i 
do  not  bleed,  and  excorintions,  nro  always  more  daugoroufl  for  infi9^ 
tion  than  deeper  incised  wounds ;  the  anatomical  reason  for  this  i 
that  the  lymphatic  net-worlc  lies  chiefly  in  the  moat  superficial 
of  tbe  cutis.  Moreover,  the  susceptibility  to  the  poison  varies 
ttie  individual ;  repeated  infections  appear  rather  to  increaa«  IIm 
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diminish  the  predispositi(»i.  Should  lymphanf^tis  begin,  tlie  arm 
should  Rrftt  of  all  be  placed  on  a  splint  to  keep  it  qtiiet,  and  then  the 
treatment  previously  rocomniended  for  lyntphnng-itis  insthuteti.  You 
may  consitler  the  course  in  the  appearance  of  the  above  morbid  s)*mp- 
^K  tuniB  to  be  as  follows :  A  ftniall  qunntity  of  liquid  from  the  cadaver 
^^r  (^r  even  of  putrid  pus  from  a  living  patient)  is  introduced  into  the 
r  vound ;  the  lyrnphatio  capillaries  that  have  been  opened  lake  up  this 
^^v  putrid  matter  and  pass  it  into  the  trunks  of  the  lymphatic  vessels; 
^^■ooagubtion  may  quickly  take  place  here,  and  then  the  putrid  matter 
^^■Acts  as  a  s[>ecitic  irritant  only  on  a  small  part ;  in  other  cases  it  acts 
^^*  on  the  lymph  as  a  fcnucnt,  and  the  lymph  coagulates  in  the  next 
lymphatic  glands,  or  else  tho  swcUtniB;  of  the  gtund  compresses  the 
intra-flflndulnr  lymphatic  vessels  and  so  obstructs  the  passage 
through  the  gland;  in  this  case  also  the  disease  remains  local,  al- 
thougli  extending  some  distance,  and  not  unfirequently  leading  to 
j^vBifppuration    with    fevej-   (as   in   other    non-apeeifio    inflammations). 


It,  the  rarest  cases :  the  fermented  U-mph,  which  even  yet  act« 


a  ferment,  passes  into  the  blood,  and  there  excites  chemical 
efaangca.  Then  we  have  a  aepftctenim,  from  cadaveric  poison.  From 
the  rases  that  end  in  recovery  we  see  that  the  injurious  substances 
developed  by  the  process  may  be  agjiin  eliminated  from  the  body  by 
the  secretions  and  excretions,  but  we  do  not  know  in  what  particu- 
Ur  way  thia  is  done.  In  some  cases  some  putrid  substance  is  encap- 
Biilated  in  a  Ivmphatio  gland  or  other  inflamed  part,  and  may  there 
lie  harmless  and  after  a  time  Im  grtidually  eliminated  ;  but  on  active 
movement  the  poison  may  be  again  driven  into  tlie  lymptiatio  vessels 
by  the  increased  pressure  of  the  blood,  and  there  imiuee  new,  acute, 
local,  and  general  iufectioiL  If  indurated  lymphatic  glands  remain 
after  infection  with  cadaveric  poison,  daily  warm  batlis  are  the  best 
means  for  promoting  the  cxi^rutiou  of  the  poison. 


We  have  still  lo  treat  of  some  poisons  which  in  certain  diseases 
develop  Li  animals,  and  may  thence  be  transferred  to  man.  Under 
this  heAd  come  glnnderA,  carbunde^  and  hydrophobia. 

Glanders  (mali-ismus,  morve)  is  a  disease  which  develops  prima- 
rily in  horses  and  asses.  It  ia  an  inSamuiation  of  the  nasal  mucous 
membrane,  in  which  this  membrane  becomes  very  thick,  and  secretes 
a  thick,  tough  pus,  and  where,  by  the  breaking  down  of  caseous  nod- 
ules, ulcers  with  a  caseous  Imisc  fonn ;  swelUrgs  of  the  lymphatic 
glands,  occasionally  tubercle-like  nodules  in  the  hmgs,  and  acute  ma- 
rasmus, oceiir,  and  acute  cases  are  usually  fatal.  The  more  dironic  and 
milder  form  of  glanders  is  oalIe<l  "  farry  ; "  it  is  rarer,  and  gives  a 
29 
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better  proguoaifl,    Tlie  glandere  and  farcy  of  animals  are  only 
reyed  to  man  by  aoddent;il  inoculation.    If  some  of  the  pus  of  a  gU 
dcre<l  horse  enters  u  wound  or  excoriated  spot  on  a  man,  or  if  very 
tenac  poitionoua  glundcr-pus  full  on  tlie  unitijurfd  skin  at  a  |K>iut  vrh^ 
the  epidcnuis  is  thin,  tliere  may  beverj*  ucute  inflammation  with  f^^-^7 
eral  aeptlcn;mia,  which  in  mo«t  cases  prove»  fatal    Hie  cUronic  f^:^,,- 
of  glunders  is  rare  in  man ;  the  symptoms  are  cIiicHy  pu6tiiloud  inl&.«.xy^ 
mations  of  tlie  skin,  and  formation  of  aljacesses  at  different  point«  j'q 
the  subcutaneous  tissue;  it  is  not  so  dangerous.     In  some  case«  o£^M 
acute  glander-puisoning  there  ia  lymphangitis  and  suppuration,  limittr^  '^H 
to  tlic  injured  extremity  ;  in  othcn  a  diffuse  erysipelatous  redness  cf£ 
the  skin  with  great  swelling  develops  quickly,   while  at   the 
time  there  is  very  intense  fever.     The  local  inflannnatiou  may  go< 
to  gangrene;  there  is  delirium,  and  soon  coma  occurs;  there  xm^^ 
also  bo  diarrhnea,  purulent  discharge  from  the  nose,  and  pain  in  tk^^ 
muscles,  with  which  symptoms  the  patient  dies.    The  disease  m»^^' 
run  its  course  very  rapidly;  I  remember,  when  a  student  in  the  GOc-— — 
tingeu  cUnitr,  8<xriug  a  slruujj^,  nibuKt  nmu  die  of  glandcra  in  a  fei^^^ 
days;  but  patients  with  acute  glanders  may  live  from  ten  to 
days,  and  all  the  symptoms  of  pyiemia  may  develop  in  them,  and  nti 
n»erou8  hremorrlmgic    abswsses  form   in  the  muscle»,  which  ntt  h 
ebaraoteristic  of  f^landers  that  they  confirm  the  diagnosis.     In  fan 
cases  acute,  rapidly-fatal  glanders  may   develop  irom  the  chrooic 
the  reverse  is  also  seen.     Of  course,  peraons  tliat  have  much  to  i 
with  horses  are  chiefly  exposed  to  this  disease,  which  nc%'er  oocurr^^ 
primarily  in  man.     Unfortunately,  there  is  httle  hope  from  treatmeik. 
in  this  disease;  as  in  acute  py]emia,we  treat  the  most  prominci».' 
symptoms,     Io<line,  antenic,  and  creosote,  hare  been  reconuneadcd 
antidotes  in  glanders. 

Carbuncle  (anthrax,  pustula  maligna)  is  an  infectious  diseasa 
curving  priniurily   must   often   in  cuttle.      It  ts  called    in   Gei 
"Milzbrand"  (gangrene  of  spleon),  because  in  aninials  that  h«^-' 
died  of  it  the  spleen  is  found  greatly  swollen,  dark  red,  and  gnn^ 
nous  ;  in  many  ease's  also  the  intestinal  mucous  membrane  is  bloody' 
red  and  swollen  ;  the  loose  subperitoneal  cellular  tissue,  and  ooc« 
sionally  the  subculnneous  ceJIidar  tissue,  of  one  of  tli«*  lindis  is  ofU"*' 
the  seat  of  brawny  inBhration ',  in  the  intestinal  niucnua  membnii' 
and  somelimea  in  the  skin,  carbuncidous  infiltrations  may  oocnr. 
in  all  infectious  diseases,  the  course  varies  in  rapidity  accordhif  *< 
the  amount  and  intensity  of  the  poison  absoilx^  and   the  rvsistii 
powers  of  the  patient ;  it  mav  be  /owlrot/anU  (apoplectiform), 
may  go  on  for  several  days.     The  herbivora  are  more  readily  infc 
than  omnivora  or  eaniivura.    The  contagion  adheres  to  the  prodoc" 
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of  tbe  diaeasa  and  the  patient.  Nothing  certain  is  known  aboat  the 
^^^in;  Btiice  it  is  more  iVequniit  in  some  regions  than  others,  it  has 
l>eei'^  thought  that  tho  soil  and  food  had  some  effect.  The  intestinal 
,^cr^lh)iis  are  mixed  with  ihe  dunff  of  the  animals,  luid  their  jKMson- 
ou»  offeelÄ  have  been  proved.  If  such  duntj  be  spread  over  the  land, 
ftnds  either  fresh  or  dried  un  hay,  be  eaten  by  other  auimaU,  they 
may    ''^  attacked  by  the  disoaac. 

Tranüftir  of  tho  affeciioii  to  man  is  moBi  often  thmucfh  the  matter 
of  tlie  pustule;  if  this  or  the  dried  skin  of  the  dead  animal  be  brought 
US  contact  with  the  ekia  ol  man,  even  if  it  is  uninjured,  the  poison 
may  «nter  throtigh  a  baIr-fuUic)c  or  sweat-gland ;  tlie  result  ia  a  pus- 
tule» at  first  uiinuti;'ed,  then  itehiug  and  burning,  in  the  centre  of 
wbich  u  black  bluod-blister  8t»on  forms  ;  high  fever  soon  comes  on. 
Jn  l>ad  cases  the  cutaneous  tnlhimmatiun  early  assumes  the  charaeter 
of*  carbuncle,  terminating  quickly  in  gangrene,  and  if  left  to  itÄclf  the 
disease  is  usually  fatal. 

Internally  we  give  the  ordinary  antiseptios  ;  the  anthrax  itself  is 
to   be  energolically  attacked  by  incision,  excision,  caustic  potash, 
nttrto  acid,  etc     If  the  patient  comes  under  treattnent  early  and 
tliero  is  no  intense  bluod-poisouiu;?,  there  is  liupe  of  cure ;  if  the  pus- 
tule is  fully  developed  and  septic  symptoms  have  bi^gun,  death  is 
certain-     Recent  observations  show  that  iufeelion  in  veterinary  sur- 
reona  from  post-mortem  examinations  of  diseased  animals  does  not 
have  such  a  dangerous  course,  but  often  gives  rise  to  a  phlegmon  of 
niedium  inten-iiiv^  which  may  pass  off  in  a  few  days  with  scaling  off 
of  the  skin.     Quite  lately  l-ettbe  and  U'  MäU^  lia%'e  described  cases 
whore  severe  iutealinal  iuflammiition  ending  falallv  followed  the  use 
I'f  ticsh  from  animals  that  had  died  of  cntbuntje.    Aeeorthng  to  Hoi- 
li^Agtr,  the  milk  uf  cows  with  this  disease  proves  infectious  to  man. 
It  ii  still  a  disputed  question  whether  malignant  pustule  may  also 
dttvelop  primarily  in    man;    whether  tho  mnlignant   carbuncle  de- 
aefilied  in  Lecture  XXI.  always  eomns  fmni  inft'ction,  or  may  como 
>I>C}otaneous1v  from  the  same  causes  as  in  animals.     Eminent  but- 
g^ecms  and  veterinarians  have  investigated  this  subject ;  inoculations 
'>^    secretion  from  malignant  carbuncles  of  man  on  animals  have  proved 
^^ry  uncertain  ;  observations  have  been  contradictory  ;  in  short,  the 
'•^lationof  these  different  forms  of  carbuncle  and  pustules  to  each 
"'^her,  in  regard  to  their  etiology,  has  not  yet  been  cleared  up. 

Of  late  the  view  that  the  septic  poison  of  carhimcle  is  associated 
*^th  certain  small  organisms  is  gaining  grounfl.  Davaine  especially 
lio Ids  that  the  bacteria  (first  described  by  Polknder  in  1855)  quite 
"^^kxttantly  found  in  the  blood  of  living  animals  with  carbuncle,  or  of 
^o$e  that  have  died  of  this  disease,  are  tho  cause  of  (he  affection. 
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But  we  mar  doubt  if  it  cannot  exist  without  bndcria,  as  tt  is  asserted 
that  with  bloud  Iroin  carbuiiculoua  aninialä,  which  coutains  no  bao- 
tcriiL,  othur  aiiitiiulä  may  be  infected.  lu  Leubii't  cases,  abvadv  tnen- 
tiuuedf  eountlo»s  cncci  und  bacteria  were  found  in  the  intestinal  mu- 
cous membrane  (inykoais  intestinalis,  lia/ii).  Many  assert  that  the 
bacteria  found  in  carbuncle  diff.^r  from  those  resulting  from  decompo- 
sition. BoUiuger  asserts  that  small  oooci  (bacteria  germs)  exist  in 
the  !)lood  of  every  anitnid  affected  with  carbuncle,  but  that  from 
their  small  size  they  often  escape  obserrstion  ;  he  considers  their 
vegetjilion  as  the  essential  cause  of  the  disease,  n-hich  is,  bowerer, 
favored  by  the  8|iecics  of  the  animal^  its  Dourishroont,  and  the  char- 
acter of  the  soil  and  stabling.  My  own  observations  have  shown 
tne  that  the  bacteria  of  carbuncle,  like  thoM>  iu  the  blood  and  peri* 
cardiuni  of  decomposing  bodies,  bclung  to  the  meso-  aud  megalo-bac* 
torio  ;  and  also  that  cocci  audevcn  permanent  germs  (Oauersporcn) 
often  form  in  them.  On  inoculating  blood  containing  bacteria  iu  the 
oomea  of  rabbits,  J^/*wcA  saw  stellote  figures  form,  evidently  com- 
posed of  bacteria,  which  developed  enormously  and  led  to  suppun- 
tion  of  the  eyeball,  but  never  tn  genoraJ  infection  or  the  death  of  tlie 
animal.  The  in-iculations  of  blood  fram  horses  and  cattle  which  had 
shortly  before  died  of  carbuncle  on  rablnts.  Guinea-pigs,  sheep,  and 
dogs,  in  the  cases  I  witnessed,  proved  more  certaiu  in  proportion  to 
the  certainty  of  the  presence  of  bacteria;  and  uncertain  results  oc- 
curred, as  they  did  in  tlie  cases  of  other  observers. 

Wo  must  ulso  mention  the  mouth  and  hoof  disease   of  cattle^ 
as  recent  observnttons  have  proved  its  transfer  to  man.     iu  cattle 
the  disease  consists  in  Ihe  formnlion  of  vesicles  and  pustules  on  thv 
mucous  nii>mbrane  of  the  mouth,  at  the  roots  of  the  hoiif,  and  on  tho 
udders  of  cows;  these  heal  spontaneously  in  from  ßve  to  fourteen 
days  ;  and  ahhnugh  the  animals  often  emaciate  greatly,   only  the» 
young  ones  ever  die.     The  disease  seems  to  spread  epidemically^ 
through  the  secretion  from  the  pustule»,  the  milk,  and  perliape  alsc::^ 
through  an  evnnescent  contagion.     The  transfer  of  the  aOcetion  ic:^^^ 
man  results  from  contact  of  abrasions  of  the  skin  witb  the  malle^^* 
from  the  pustules,  or  from  free  use  of  uncookol  milk  of  the  diseasccr^^^ 
animals.     If  the  latter  has  been  the  mode  uf  origin,  vesicles  and  pus — ~  ' 
tules  form  in  the  mouth  and  on  the  hands  and  feet,  as  in  the  cattle^   '* 
Catarrh  of  the  thront  ond  stomach  may  be  added.     The  trealnicii^^* 
consists  in  frequently  rinsing  the  mouth,  painting  the  vesich-s  witlr:'^-' 
solution  of  borax  (five  parts  to  thirty  of  honey),  and  touching  ihc^^ 
pustules  on  hands  and  feet  with  nitrate  of  silver.     Cooking  destioy^s 
the  infecting  matter  in  the  milk.     It  is  not  improbable  that  «oiuf 
apbthoiis  diseases  of  small  children  arise  from  infection  by  milk  tfcn^ 
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In  man  the  diitca&e  nins  its  course  without  much  danger, 
fit  doea  in  cattle ;  ouly  very  j'Oung,  feeble  cbtldreD  could  be  endan- 

sd  by  it, 

[According-  to  iMfiebtf  {"  Leotures  od  Food"),  "  Dr.  Livingstone 
tells  us  that  wben  tbe  Uesli  of  uniinuls  affected  with  plcuro-pncuuiuniu 
is  estcn  in  S^utb  Africii  by  either  natives  or  I^uropcaas,  it  invariably 
produces  mali/i^aDt  carbuncle,  Ue  says,  indeed,  tlial  the  elfects  of 
this  puison  were  often  expericoccd  by  tbo  mission urif»  whuliad  eaten 
the  moat,  oven  when  tho  presence  of  the  disease  was  scarcely  per- 
ceptible. ,  .  ,  Th«  virus,  be  s&y^  is  neither  destroyed  by  boiling 
nor  by  roasting,  and  of  this  fact  he  had  innumerable  instances. 
Now  it  is  a  remarkable  circumstance  that  ever  since  the  importation 
of  this  disease  (pi euro-pneumonia)  into  England  from  Holland  in 
2842,  the  annual  number  of  deaths  from  carbuncle,  phlegmon,  and 
boils  has  been  frrsdually  increasing."] 

Canine  tnudneea  (liydmphobia,  ly&sa),  which  is  transferred  from 
animals  to  men,  is  better  knotvn  and  m<jrc  frequent  than  eitherof  the 
above  diseases.  From  unknown  reasons,  the  diaeaao  appears  to  de- 
velop primarily  only  in  do<^;  but  from  the  bite  of  this  auiumt,  and  the 
entrance  of  its  salira  into  the  wound,  it  may  be  tranHferred  to  any 
animal,  and  apparently  the  poison  does  not  decrease  by  inoculation, 
but  is  always  propagated  with  equal  power.  For  instance,  a  mad  dog 
bites  a  cat ;  the  disease  develops  In  tbe  latter,  and  she  bites  a  miin  ; 
an  animal  being  inoculated  with  the  saliva  or  blood  of  the  man  will 
have  the  disease. 

The  syniptoms  in  the  dog  are  described  by  the  veterinarians  as 
follows:  Wo  distinguish  a  raving  and  a  quiet  inadne^;  previous  to 
both  of  them  the  dog  is  downcast  and  eats  little.  After  this  state 
has  lasted  about  a  week  the  raving  madness  begins;  the  dog  runs 
about  in  nn  objectless,  unsteady  way,  apparently  urged  by  some  in- 
ward anxirty  ;  if  irritated,  he  bites  at  any  tiling  coming  in  hi»  way ; 
the  mouth  is  dry ;  ho  tiics  to  drink,  but  soon  runs  from  the  water  without 
taking  it ;  he  emaciates,  he  totters,  then  his  hind-leg?  become  par- 
aiyxedf  his  barking  chiinges  to  n  kind  of  howl,  twiti^hings  come  on, 
and  in  three  or  four  days  »re  followed  by  death.  lu  the  still  mad- 
ness, p'lralysis  of  the  muscles  of  the  lower  jaw  occurs  curly,  render- 
ing biting  and  eating  impossible.  The  other  symptoms  are  the  same 
aa  just  described.  Some  do  not  coll^ide^  these  two  fonns  of  iho 
disease  as  distinct,  but  as  lülTcrerit  stages,  only  lasting  a  longer  or 
shorter  time.  On  autopsy  of  animals  dying  from  this  disease,  we 
usually  find  the  gastric  and  intestinal  mucous  membrane  much  red- 
dened ;  this  is  probably  merely  due  to  the  various  foreign  bodies 
that  the  dog  baa  swallowed.     Beyond  this,  we  6nd  nothing  abnor- 
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mal,  pspecianr  in  the  brain  and  spinal  medulla;  but  we  must  add  that 
hithei'lo  no  microstropical  exatr.iiiationa  of  these  parts  bare  been 
made,  while  it  is  very  probable  that,  in  cases  ivherc  puntly&is  Yetj 
evideotly  occurs,  there  is  dcgeiicmtioii  of  (lie  spinal  medulla,  allbougfa 
otherwise  the  predominant  chamctor  of  the  disease  is  bumoraL 

An  regards  the  transferor  hydrophobic  poiäun  to  man,  it  is  a  relief 
to  Itiiuw  that  all  tlio«e  bitten  do  not  become  sick,  but  that  only  about 
one  Out  of  twenty  cases  bitten  is  attacked.     Usually  the  bilo  heals 
readily;  more  rarely  it  suppurates  a  long  time,  which  is  to  be  rcffurdcd 
as  very  favorable;  the  local  reaction  is  never  of  such  a  nature  as  to 
threaten  danger,  and  in  this  respect  the  hydrophobic  poison  difTere 
eaaentially  from  the  animal  poisons  heretofore  mentioned;  it  ia  not  a 
phlogogenous  poison.     Ilie  outbreak  of  the  disease  mrely  CMKttrs  in 
less  than  aix  weeks  after  the  bite,  fre(]ueutly  even  late.r;  a  ooEe  haa 
recently  been  observed  where  the  disease  Grst  appeared  after  six 
mouths.    Older  writers  give  a  still  longer  period  of  incubation;  there 
is  a  popular  belief  that  the  figure  9  plays  an  important  riJle  ;  it  is 
said  thai  the  disclose  appears  the  9th  day,  the  9th  week,  or  the  9th 
month  after  the  bite,  and  that  before  the  end  of  the  9th  year  there  is 
no  security  that  the  disea.<5e  will  not  appear.    Thisiaeert-ainlv  a  fable, 
which  is  readily  exphiined  by  the  fart  tliat  the  lonp  duration  of  the 
innubation  is  very  strange,  and  has  given  rise  to  the  various  stories. 
Where  the  poison  remains  hidden  during  this  long  time,  whether  in 
the  cicatrix,  in  the  next  lynipbatic  glands,  or  in  the  blouil,  is  entirplr 
unknown,     hi  a  few  crises  only  it  hus  been  observed  that,  abortiv 
before  the  outbreak  of  the  disense,  the  patient  had  noticed  a  tdight 
redness  of  the  cicatrix  ;  then  the  first  symptoms  were  great  irritability, 
excitement,  and  restlessness,  and  in  rare  cases,  even  la  this  stage^ 
(here  were  spasms  on  attempting  to  swallow.     Tliu  irritability  con— 
Blantly  increases;  llio  light,  every  noise  or  drauglit,  pains  these  un-— 
fortiinfite  patients,  and  may  excite  general  spasms  and  the  pains  on»- 
»Wallowing.     Now,  very  gradually,  the  fear  of  water  appears;  tfae^ 
patients  suffer  from  unspeakable  thirst,  and  as  soon  as  they  se«  any" 
liquid  they  are  attacked  by  horrible  anxiety  and  spasms;  occaaionally,  ^ 
attacks  of  deep  spaamoclie  inspiration  follow;  the  patient  cannot  sleep, 
and  is  in  constant  dread  of  the  least  sound,  as  any  thing  excites  tbe 
convuEsions,  which  finally  affect  the  whole  body,  and  then  lead  to 
actual  madness^  with  the  appearance  of  most  fearful  anxiety.     But, 
nn  the  whole,  the  patients  mav  be  readily  ealmed  by  quiet  and  by 
speaking  to  them,  and  liecome  either  perfectly  resigned  or  melancholy. 
Occasionally  they  warn  those  about  them  not  to  come  too  nc^r  or  tboy 
may  bite  them,  but  they  are  not  at  all  malignant,  as  they  wore  for- 
Qierly  dcscribeJ.     Great  salivation  and  foaming  from  tbe  mouth  do 
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not  t*fpn  tili  tflward  the  end ;  in  some  cases  tlfulli  is  preceded  by  the 
tevGTe&i  tetAnie  spasins;  others  die  after  the  convuUiuuB  utid  the  fear 
fy£  -vaster  h&v6  completely  ceased,  and  when  the  pMliont  and  surgeon 
),0V0  been  led  into  vain  hopes.  Unfortunately,  pntholopical  anatomy 
siveS  us  no  explanation  of  this  wonderlul  and  fearful  disease.  There 
(AO  tae  no  doubt  that  the  spinal  medulla  is  aflccted,  but  it  has  not  yet 
been  dutermiiied  whether  the  ncrve-sulwtance  itself  is  dispased. 

As  regard»  the  prog'uobis,  iu  ihuse  patients  where  the  disease  has 
brak.en  out,  there  is  no  hope.  It  may  be  considered  proper,  in  all 
case^t  to  cauterize  or  burn  out  the  bites  of  mad  animals,  and  to  keep 
tbei»  EUppurating-a  long  time;  at  least  this  in  the  only  rational  treat- 
irieitt.  It  cannot  be  certainly  de<rided  from  past  obserrations  whether 
exciMion  of  such  a  cicatrix  can  be  useful  after  the  disease  has  already 
broken  out ;  it  would  at  all  events  be  a  rational  treatment.  In  the 
develt>pt-<l  disease,  almost  all  the  powerful  remetlivs  in  the  materia 
in«rc]icu  and  iu  sur^'ry  have  been  tried  ;  all  the  narcotics  have  bccu 
a]»od  in  largo  and  small  doses  ;  opium  and  belliidonua  especially, 
rjned  in  almost  poisonous  doeeti,  and  the  artificial  benunibiiifi^  of  the 
HKftt-ient,  have  at  least  alleviated  their  sufFerinf;;;,  if  they  have  done 
no  other  gnotl.  The  limb  rontniiiing  the  (cicatrix  has  been  amputated 
in  Tsin.  In  one  patient,  D'n^tnbwh  tried  transfusion  in  rain. 
IV^ere  there  is  dreid  of  water,  some  fluid  may  bo  iiitro<luced  through 
k  t.ube  ;  the  patients  are  most  nomfortahh»  when  at  absolute  rest  in 
a  tialf -darkened  room  ;  in  combating  the  convulsions,  <hloraform 
narcosis  bas  repeatedly  proved  most  «orviceable,  and  patients  who 
hÄ."*«  once  beoorae  acquainted  with  this  remedy  beg  for  it  again. 
Bvii  this  comprises  the  little  that  we  can  do  for  iIk^sc  unfortuiiatea. 

[Lately  lie//pr  claims  that  an  anatomical  chamcteristic  of  Z'/ssa 
urn  4og8,  as  in  men,  is  a  marked  hypem^mia  in  the  medulla  ublougata 
***cl  upper  part  of  the  cervical  medulla  with  marked  fulness  of  the 
P*^«*iva3culftr  spaces  of  lymphoid  cells ;  this  process  differ«  from 
*<^  »ate  myelitis  by  not  going  on  to  eoftening. 

The  only  treatment  that  offer«  any  hope  in  tbe  developed  dis- 
c^*ae  in  by  svibcutaneou^  injeettons  of  irttmre..  Curare  paralyzes 
'<^lautary  museles,  and,  when  given  subeutaneously,  repeated  till 
^'felaxation  rosalts,  may  cure  some  cases  ;  but  its  efficacy  depends 
^i*»Jch  on  the  special  sample  nsed.  Of  late,  some  cases  have  been 
•»•»iMtfld  by  Htrelching  the  chief  nerve-trunk  or  some  of  its  branches, 
•f»  the  limb  primarily  affected.  We  do  not  know  what  changes 
"*^y  be  induced  in  the  nerve,  nor  is  it  always  successful,  eve» 
wIkh  we  know  the  point  of  origin  of  the  tetanus.  The  fact  of 
D^M-Te-stretching  having  proved  useful  in  «ome  cases  would  tent] 
Ic*     sbow  that  tetanus  ia  due  to  some  affection  of  the  peripheral 
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neires«    The  number  of   duatliH  yearly  from  faydropbohiA  is, 
Pnisüa,  71  ;  AuHlria,  M  ;  FraiiL-c,  24  ;  Bavaria,  17  ;  wbilc  In  C 
Ktantinupte,  where  there  are  bo  many  dogs,  ii  i»  said  the  '^ü'^^^::^^^!" 
dues  iiut  occur. 

Somctltnes  a  single  sting  from  itn  insoct  will  caqho  severe  >f^^-^ 
tonis  of  gi'ttcrat  poisoning,  without  our  being  able  to  suggest    ^^gj 
other  catiRo  for  such  uuiisiial  reaction  than  individual  prcdispouk/ojo, 
or,  po!util>ly,  a  direct  entrance  of  the  poison  into  a  large  lympUaCi*! 
TCRsel.    The  patient  quickly  becooies  comatose,  the  skin  cool  so«' 
covered  with  claiuniy  sweat,  the  face  cyanotic,  breaLbing  superfici^«-^ 
and  slow,  the  pulse  rapid  and  scarcely  perceptible.     These  stib|^^' 
toms  usually  subside  in  a  few  hours,  along  with  ibo  local  f>piifw — 
toms  ;  but  for  some  day»  the  patientA  continue  to  feel  heavy. 

In  Southern  Germany,  bee-tenders  treat  stings  with  ficorpion-oi  -^^ 
(olivc-otl  containing  scorpions) ;  sensible  and  trustworthy  observe: 
say  this  oil  i^  a  very  decided  antidote  ;  swelling  and  pain  sultnd 
soon  after  its  application.     If  this  oil  is  not  to  l>u  bad,  we  may  a] 

ply  ammonia  over  the  injured  part,  but  this  is  only  useful  immedi 

ately  after  the  sting. 

All  observations  made  with  snake-poison  show  that  its  qiiaUt 
is  always  the  same.     The  bites  of  poisonous  serpents  always 
the  same  Si-ries  of  symptoms,  although  the   inleuHity  of  the  actiooi^ni 
may  vary  with  the  variety  of  the  serjHjnt,  and  even  with  the  satD^zz^^ 
animal,  according  to  the  sen.^on  of  the  year,  and  to  the  length  o^^K 
time  that  has  elapsed  since  it  last  bit  anything.     If  the  bite«  fol-  ^— 

low  each  other  quickly,  the  secretion  from  the  poison-glands  is  er 

haunted,  so  that  the  later  bites  are  less  active  than  the  firMt. 

Kveo  when  dried  the  poim>n  retains  iiji  activity,  nor  is  it  d 
stroyed  by  alcohol  ;  for  persons  have  been  poisoned,  cv'en  fatalK 
by  injuring  themselves  with  the  fangs  of  serpenls  preserved  i 
alcohol. 

In  the  English  province«  of  the  Kast  Indie«,  as  many  as  twcnt  y 
thousand  |>ersons  are  said  to  die  annually  from  snoke^biles. 

Poison  in  the  secretion  of  certain  Inflaraed  parts,  as  pn^rperakJ 
cndomctriti:«,  septic  (Miritonitis.  etc.,  may  be  very  virulent.     In/i 
tion  from  this  source  depends  on  the  facility  with  which  it 
through  the  skin  ;  smalt  tears  which  do  not  bleed,  and  exrorioltoai 
are  more  susceptible  to  infection  than  deep  incised  wound»  ;  this  urn 
because  in  the  latter  rase  the  flowing  blood  «ashes  the  putrid  pcM- 
BOn  from  the  wound. 

Dangerous  infeetioDs  with  cadaveric  poisons  usually  follow  ui* 
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juries  so  »light  that  ibey  cannot  afterwaril  be  fuuiid,  auil  notbing 
is  noticed  till,  a  few  hours  aft«r  the  inftiction,  al  the  puiut  of  injury, 
there  may  be  disooloration  aud  swelling.  In  such  cases  there  i» 
only  one  romcdy  for  conibatiug  the  Bevere  general  Bymptomn,  an 
for  opposing  the  primary  gangrene  induced  by  contact  with  the 
cadaveric  poigou :  this  it*  a  long,  devp  iucisiuu,  dividing  the  dis- 
colored akin  throughout  its  length,  aud  »o  that  its  edges  inay  gape  ; 
a  rross-cut  mny  also  bo  required.  Bleeding  should  be  encouraged, 
and  the  woun-l  may  bo  sucked.  Local  cautcnzatioos  arc  not  indi- 
cated  Ibey  cannot  affect  the  virus  already  diffused  in  the  tissue  ; 

but  you  may  j>ack  the  wound  with  cbarpie  soake^l  in  Jiarotc'4  fluid 
and  envelop  the  limb  in  rompresBca  wet  in  hot  water,  changing  thi» 
every  tbree  hnur«.  At  the  same  time  the  iimb  should  be  kept  im- 
ovable  and  elevated,  and  quiet  Beourcd  by  morphine. 


Pfe 


Carbuudle-poiaon  bas  been  very  carefully  studied,  and  it  is 
found  tu  accompany  a  long,  rod-like  funguH,  the  bacillus  nnthraeis  ; 
this  is  found  in  the  blood  and  tissues  of  the  carbunculous  auiaaal, 
specially  in  the  ve^seU  of  the  intestinal  fu1tiele>t  and  kidneys  ;  it 
may  be  bred  in  suitable  fluid,  and  this  being  inlroiluced  into  the 
bloml  of  healthy  animaU  will  can&e  carbuncle.  ]t<i  resisting  power 
is  great ;  when  dried  the  contagion  probably  lasts  indefinitely ; 
heating  to  '2.iHP  killa  it,  bnt  it  resist«  the  cold  induced  by  liquefying 
carbonic  acid.  The  organized  cuntagion  cling«  to  the  producta 
of  the  di/ea-ie,  and  everything  that  has  cuine  in  contact  with  the 
diaeaaed  animal  may  carry  the  germs.  According  to  Pastf.ur,  in- 
fection probably  never  occurs  through  the  uninjured  skin  or  the 
lungH,  but  chiefly  through  injuries  of  the  mucous  membrane  of  the 
digestive  tract.  In  the  part«  of  France  where  carbuncle  is  epi- 
demic, the  contagion  from  dying  and  slaughtered  nnimaU  is  passed 
to  the  vegetation  and  soil  before  the  cadaver  putrefies  ;  putrefac- 
tion dostniy«  llu-  bacilli.  Animals  become  infected  from  their  food 
containing  bacilli  coming  in  contact  vr\th  superficial  injuric«  of  the 
mncotis  membrane  of  the  mouth  and  phar%"Tix.  which  are  ver)*  com- 
mon, an»!  may  be  demonstrated.  The  bacilli  also  occur  in  the  soil ; 
worms  carry  them  about  and  bring  them  to  the  surface. 

Tnoculalion  nf  animals  give«  them  a  certnin  immunity  to  splenic 
fevöT.  Ctjflin  has  shown  that  the  disease  rom.iins  local  till  the  poi- 
Bon  eotera  the  lymphatic  glands,  then  it  becomes  genera! ;  Toit9- 
i'ti  found  that  this  generalization  did  not  nccnr  if  inflammation 
aa  »et  up  in  the  lymphatic  glands  by  defibrinated  blood  of  car- 
bunculous animals  fmm  which  the  bacilli  had  been  removed.  If 
animals  thus  treated  be  inoctilated  with  fresh  poison,  it  wilt  be  re* 
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n  paper^^Ktoriea,  partimlarlr  in  those  emploreH  in  sorting  and 
ptdöo^T  and  tlias  expogcd  to  diot  from  tbe  nigs.  Ic  itvem»  proTvd 
that  this  ÜHMte  '»  e*ased  by  carbondu  cuutagtam.  tbe  rag«  having 
1w«a  exposed  to  this  poisoo  in  the  blood  or  sci-rctioos  of  the  ani- 
nuU  ;  and  vben  dried  and  tlistorbed  the  dust  flouts  off  to  poi^u 
the  workmsD  hj  getting  into  any  ftures  ur  entering  their  Inog^. 

Il  is  Dot  jet  certain  whether  splenic  fever  in  man  is  always  dne 
to  tnfeettDo,  or  may  arise  spootaneoujtiy  under  certain  cotiditiunsij 


Tbe  three  diseases  last  mentioned  enter  so  much  into  the  domain 
of  vetertnarj  soi^ry,  sanitary  regulation«,  and  internal  medicine, 
thit  I  conid  here  gire  you  only  a  slight  sketch  of  them.  You  vnll 
find  more  accural«  infunnation  on  the  subject  in  rVn-AourV  »pecial 
pathology,  Bd.  IL,  Section  Zoonoacn^  where  tbe  special  literature  is 
also  given.  In  the  sorgery  published  by  V.  Pit/ia  and  myself  you 
will  also  find  (voL  L,  part  ü.)  an  exhaustive  section  on  the  Zoo- 
noses. 
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CHRONIC  INFLAMMATION,  ESPECIALLY  OF  TIZS 
SOFT  FARTS. 
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LECTURE    XXVIII. 

AuOora;:    I.  Thicfcvntnf,  Hy|iertn)j>>iy ;   2.   flritenocrcUoti ;    !>.  Suppnnlloa,  GMI 
AtMOMM*,  rD»){eHtive  AliHoraaua,  FistubD,  UlccnÜoo. — Kc«alta  ofCliroDklsflift» 


Gkxtlemek  :  Having-  thus  far  atU*ndcd  almost  exclusively  to  vMf 
afleclions,  we  now  come  to  the  chrcniCj  and  first  of  all  to  chroaic  b- 
flammntion. 

In  chronic  iiinauimaliuii  also,  as  in  acute,  there  arc  chemical  utd 
morpholo^ea)  clian^'-s  and  nutritive  disturbances  of  tissue  ;  thiryin 
followed  by  softening  and  solution,  or   rnclecular  disintcj^üoa,or 
entensire  »Inwly-developing-  necrosis  of  tissue.     To  these  proccMM 
ure  Eflded  dilatation  of  the  vessels,  exudation,  and  fonnition  of  wrt 
tissue.   This  cuiubiuation  may  vary ;  chronic  inflammation  leads  toTcr^ 
complicmtod  appearances,  according  as  one  or  oIJkt  stage  uf  tin*  pfO- 
cess  remains  more  or  less  permanent,  and  according:  as  there  is 
iul«£ration,  softcninj^,  or  hardening  of  the  tissue  implicated,  and  a» 
the  varied  fate  of  the  inflammatory  neoplasia.    Etiolo^c^Ily,  the 
diitons  in  chronic  inflammation  are  much  moreoomplicated  ;  for  tfaer< 
it  is  not  merely  a  question  about  an  irritation  only  once;,  aa  an  injury 
or  a  bum,  and  their  sequences,  but  we  have,  1,  to  explain  the  mntf  ~ 
of  the  inOammalion ;  and,  2,  why  it  assumes  a  clironie  charact4!r.        1 
shall  first  explain  to  you  what  unatomioal  changes  take  place  in  tl*^ 
tissues  during  chronic  inflammation,  in  doing  whiok,  just  aa  we  did   'kX*' 
acute  inflammation,  we  shall  here  take  the  connective-tissue  as  tÄ»^ 
ordinary  seat  of  the  disease.    Besides  the  diatention  and  muItipUoaltO** 
of  the  capillary  vessels  by  fonnation  of  loops  in  acute  inflammaticy« 
we  foimd  serous  and  plastic  inCUratlon  of  the  tissue  to  be  the 
tial   snatoniical  appcoranocä.     In  chronic  iiißammation,  disteutiao 


pio- 
aatjj 


CHRONIC  rNFLAÄMATION  OP  TOE  SOFT  PARTS. 


445 


ibt;  capillury  vessels,  or  fluxion,  is  a  less  promtneDt  symplom,  while 
llie  new  formation  of  tissue  and  serous  inftltratiun  s<-em  to  play  a 
more  important  role.  Hie  cell-iofiUratioa  of  the  tissue  takes  place  in 
ibw  cases,  as  it  docs  In  acute  indammation ;  but  the  individual  cell« 
often  attain  a  rather  more  complete  devclopmont.  In  this  process  of 
development  the  intercellular  tissue  changes ;  the  connectJvo-tissnc 
Elaments  lose  tiieir  tough  filamentaiy  consistency,  the  disteosibiiity 
and  elasticity  of  the  «ubcutaueous  tissue  are  impaired,  and  the  oonse- 
queace,  as  regards  the  coarser,  palpable,  and  risible  consequences,  is 
that  the  tissue  Iieoomes  more  swollen  and  iatty,  and  leas  movable 
than  nunnul.  This  ia  the  first  stsge  of  every  uhronic  iiiQammaiton. 
ITic  course  niny  vary  as  follows: 

1.  The  tissue  rc'Jiains  permanently  in  this  state  of  serous,  and,  to 
some  extent,  plastic  arm  inHltration ;  skin  and  subcutaneous  cellular 
tissue,  articular  Mpsule,  tendons,  ligament«,  fascias — in  short,  all  ihcHe 
■oonnective-tissue  conslitueuU  of  the  body  which  are  in  the  above 
state— ou   seetion  present  a  rather  homogeneous,  fatty  appearance. 

diseases  of  the  joints  and  their  vicinity  we  see  this  most  frecjuently, 
BodfSA  this  swelliug  of  tlte  joint  goes  on  witliout  any  redileciing  of  the 
bUd,  it  was  formerly  called  tumor  albua,  a  name  which  tells  nothing 
of  the  nature  of  the  process,  but  which,  limited  to  certain  forms  of 
joinl-disease,  is  pmotically  serviceable.  You  may  readily  imagine  that 
tissue  whic.li  has  been  little  altered  may  return  from  this  stage  of  the 
disease  to  its  normal  state.  The  in61trated  serum  is  reabsorbed ;  the 
oells,  which  have  newly  entered  tlie  tissue  or  have  uewly  formed  there, 
partly  licciMne  connective-tissue  corpuscles,  and  are  partly  destroyed  ; 
,the  connective  tissue  itself  retiuns  to  its  former  condition,  ami,  if  the 
[jtato  of  affiurs  be  not  exactly  as  it  was,  it  is  nearly  so;  occasionally 
a  state  of  cicatricial  thickening  remains;  during  the  development  of 
tlie  chronic  luQummation  there  may  also  have  been  small  extravasa- 
tions or  csca|}cs  of  red  blood-cells  through  the  walls  of  the  vessels, 
Crom  llic  increased  pressure  (ftccor<liog  to  Cohnheim) ;  these  change 
to  a  brownish-red  pigment,  which,  when  present  in  quantities,  gives  a 
yellowish  or  gravish  color  to  the  tissue  that  has  Ijeen  diseased.  As  a 
result  of  the  continued  excess  of  nutrient  material,  which  sometimes 
flows  to  the  diseased  part  in  chronic  inSammatiuu,  the  tissue-elements 
Duty  become  larger  and  thicker;  the  whole  tissue  may  incrcaso;  it 
{»sees  into  a  state  of  Wm/V«  hypertroph/.  But  sometimes  the  plastic 
(cellular)  iufdtration  in  chronic  inflammation  may  attain  a  particularly 
high  grade;  from  the  infiltrated  young  cells  new  connective  tissue 
forms  in  tlie  ohi,  so  tJiat  the  skin  may  be  thickened  to  three  or  four 
times  the  normal  extent ;  tliis  deposit  of  new  tissue  of  eimitar  forma- 
tion, in  the  old,  is  called  hyperpluaia  by  the  pathulogicjd  anatomist! 
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SVhen  the  tliickcniog  of  the  skin  assumcA  a  nodular  form,  it  is  usuallj 
tflrracd  elephantiasis  in  tlie  most  general  sense  of  the  term.     Si 
brpertrophi(?s  nnd  hrperpliisias  of  the  connective  tissue,  which  mni 
form  in  tlia  course  of  a  chronic  iiiflmnuiatiun,  hanlly  ever  rucudc  ct 
tircly,  but  often  nnnam  in  the  8Hmc  state,  even  when  their  causen 
hare  been  removed.  ^H 

2.  If  you   imagine  the   cliroDic  inflammation,  so  for  as   yon  a^H 
present  know  it,  transferred  to  a  muooua  or  serous  membrane,  yoxi 
will  acknowledge  that  tho  secretion  cannot  remain  normal  during  the 
pathological   changes  which  alTect  tho  tissue  of  these  raenibraoefl. 
Usually  it  increases,  there  is  ?iypar$ecreiion  /  chronic  inflammation  of 

a  8yno\^  or  mucous  membrane  may  evince  itself  cliiefly  by  thi^^ 
hypersocretion.  ^| 

Chronic  catsirrh  of  the  mucous  membranes  may  siToet  chiefly  the 
epithelial  or  the  connective-tissue  Uyer  or  the  glands  of  the  mem- 
brane; in  many  cases  all  three  sufler  to  an  equal  extent.  The  same  is 
the  case  in  the  synovial  membrane  of  the  joints ;  some  forms  of  ohronio 
artii'.uhir  inflamnmtion  are  chiefly  noticeable  from  a  very  free  s(*cretioii 
of  a  watery  synovia ;  in  othera,  there  is  more  thickening  of  tlie  ayno 
viol  membrane,  and  but  liltlc  increase  of  secretion. 

3.  Chronic  intlammation  mayolso  be  accompanlcd  by  suppuration, 
and  it4  finer  change»  are  just  as  in  the  acute  disease,  except  lliat 
every  thing  is  slower.  For  instance,  suppose  there  is  nt  some  part  of 
the  body  a  collection  of  wandering  cells  with  a  formation  of  fluid 
intercellular  substance ;  at  the  same  time,  of  course,  the  tissue  in 
which  these  cells  are  iufiltmted  dies,  as  always  happens  in  circum- 
scribed cell-proliferations.  Tlie  tissue  surrounding  tlic  spot  flrst  dis- 
eased is  gradually  infiltrated  with  cells ;  and  it  also  goes  on  to  form 
fluid  cellular  tissue  with  the  character  of  pus;  the  infiltrated  tissue  is 
tho  more  disprjscd  to  suppumtc  und  break  down  when  it«  vesaeis  are 
tittle  developed  and  do  not  supply  sutlicicut  qualitative  and  quantitative 
nutrient  material  to  maintain  the  further  development  of  tbe  exces> 
six-e  cells.  In  absceÄS,  a  circumscribed  cavity  containing  pus  is  ihui 
formed,  its  walls  are  constantly  bi'ing  changed  to  pus,  »uppurrUing^^^ 
All  this  takes  place  very  gmdually,  and  frequently  the  symptora^H 
usually  appearing  in  inflammation  are  wanting ;  often  there  is  no  pain, 
redness,  or  elevation  of  temperature,  in  the  affected  part,  snd  usuallj 
there  is  no  fever.  Hence  this  variety  of  abscess,  which  comes  on 
chronically,  is  called  cold  abscess  ;  for  this  chronic  suppuration  we  nae 
the  term  ulceration  ("  verschwftrung  **).  We  miglit  also  term  the  wliolfl 
cavity  containing  pus  a  hollow  uloer  ("hohlgcschwur") ;  but 
common  hmguage  this  expression  is  applied  chieliy  to  small  cavitic 
while  larger,  slowly-forming  ones  nre  called  oold  »bicesses.     If  vi 
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examine  tbe  pus  from  such  an  absoess  microscopically,  you  vnÜ  6nd  it 
rioli  i»  fine  molecule«,  but  rather  poor  in  welUlevelnjx^  pua-oella. 
This  ib  because  tlie  pus  has  long  been  unclosed  in  the  body,  and  ii 
cbangcd  by  di&iutcgrdtioa  of  the  pus-cells  to  molecules,  aud  by  cUcuf 
icnl  decon]|)05iUon ;  by  the  latter  rieb  exeretloiiB  of  fat,  especially  of 
L-huIcätcriiie  crystals,  are  formed.  The  appearance  of  the  pua  to  the 
nnkctl  eye  is  also  changed  by  these  metamorphoses,  for  it  is  usually 
thinner  and  clearer  than  in  the  acute  disease,  and  has  a  disagreeable 
odor  like  fatty  acids,  and  may  cootaia  fibrinous  Qocculi  ami  shreds  of 
Dftcrofted  tissue.  Sometimes  it  is  months  or  years  bcfure  llie  suppu- 
ration  of  the  waits  of  a  cold  abscess  hns  gone  so  far  as  to  cause  per* 
furation  of  the  skin.  In  some  cases  it  even  happened  that  such  an 
abscess  has  existed  for  years,  that  the  ulceration  of  its  walls  finally  stops, 
and  tfao  latter  arc  transformed  to  a  cicatricial  capsule,  and  the  pus  la 
thus  oompletcly  encapsulated.  If  we  have  opportunity  to  examine 
ludi  an  abscess,  we  find  in  it  an  emulsion-tike  fluid,  occasionally  con- 
laiiig  cryatalliue  fat,  and  sometimes  witlioul  a  tnicc  of  pust-ccUet,  so 
ÜMt,  from  the  appearances,  we  eould  hardly  infer  that  the  sao  ta 
question  bat:l  been  an  abscess,  if  the  whole  prenoua  course  did  not 
show  it.  Much  more  rarely,  in  the  course  of  time,  when  the  abscess 
bos  ceased  to  grow,  there  is  reabsorption  of  the  fluid,  a  cheesy  pulp 
bein^  left.  If  the  abscess  has  perforated  outwardly,  the  pus  is  evacu* 
ated,  and,  under  otherwise  favurablo  circumstances,  there  may  be 
beuUnj^,  as  we  shall  soon  describe.  But,  for  this  to  occur,  the  ulcera- 
tion on  tbc  inner  wall  of  the  abscess  must  cease,  which  generally  only 
occurs  when  liiere  is  a  suflicienl  development  of  vessels  in  the  walls 
of  the  absecas;  under  their  influence  the  inner  surface  of  the  absceM 
changes  to  a  vigorous  granulation- tissue,  and  then  it  condenses  aud 
atrophies  to  eicatricial  tissue,  and  the  cjiposite  walls  of  the  cavity 
unite,  «5  in  the  healing  of  acute  or  hot  abscesses ;  the  pus  e-scaping 
from  the  opened  cavity  grows  leas,  and  finally  cease«  altogether, 
S'jme  time  subsequently  we  may  still  feel  the  subcutaneous  cicatrix 
of  the  abscees  as  a  cillous  thickening;  but,  in  the  course  of  time,  this 
also  passea  off,  and  the  al)sccsa'cicatrix  again  asaumea  tlie  cliaracteria- 
tira  of  ordinary  connective  tissue.  I  will  now  miike  you  acquainted 
with  a  technical  name  used  for  tijose  abscesses  which  do  nut  originate 
at  the  points  where  first  seen,  but  which  have  moved  partly  from 
linking  of  (lie  pus,  p<>rtly  from  the  ulceration  having  ]irogre8sed 
cfaleflj  in  one  direction.  For  instance,  there  may  be  suppuration  along 
the  anterior  part  of  the  spinal  column,  winch,  following  the  loose 
cellular  connective  tissue  behind  the  peritoneum,  and  travelling  ahmg 
the  sheath  of  the  psoas  muscle,  finally  appears  as  an  abscess  beneath 
Ponpsrt'a  ligament     I'beae  and  similar  abscesses  are  called  congf» 
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tirte  abeceMC*.  T\\e  motle  of  henlin;^  above  indicated  does  Dot  take 
pbtce  will)  desirable  mpidity^  but,  unfortunately,  the  general  and  locsd 
conditions  are  occaftiontilly  of  auch  a  nature  that,  after  the  evacuatioQ 
of  tJie  pus,  acute  inSamniation,  with  fever,  attacks  the  abscess,  and 
pjecuia  or  febrile  marasmus  comes  on,  or  else,  in  spit«  of  the  eracua 
linn  of  tiie  pus,  the  dironio  ulceration  goes  on  slowly  but  steadily  in 
the  walls  of  the  cavity.  In  such  cases  the  openings  of  these  large, 
often  deeply-seated  cavities  continually  pour  out  a  thin,  bad  pus;  the 
openings  of  such  alnceascs,  whether  of  small  or  large  diameter«,  are 
culled  ß«tuke. 

Vou  may  also  imagine  the  above  process  of  suppunitiun  or  ulcere 
tion  as  transferred  to  a  surfaoc  or  membrune ;  then  we  should  have  a 
flat  or  open  nicer,  but,  as  this  is  an  object  of  special  and  great  prao- 
tioal  imptJrtanco,  we  must  treat  of  it  in  an  independent  chapter. 

4.  Oirunic  intlamnmtion  mar  take  anotlier  course  very  like  enp- 
puration,  that  ia,  caseous  degeneration  of  Üie  inflammatory  neoplasia. 
Imagine,  ag.iin,  a  gre»  t  colleotion  of  young  cells,  and  suppose,  further, 
that  in  the  centre  this  group  undergoes  molecular  disintegration,  and 
fonna  a  cheesy  pulp  without  separation  of  fluid  intercellular  substance. 
Plastic  infiltration  goes  on  slowly  in  the  periphery  of  the  cuscous  spot, 
by  the  eolleotion  of  wandering  cells,  but  the  infiltrated  tissue  also 
passes  into  the  caseous  metamorpliosis,  and  thus  the  centrul  focus 
constantly  increases.  Here,  also,  as  in  suppuration,  the  failure  of  a 
vascularixation  keeping  pace  with  the  ceU*fonnation  ia  tlie  local  cause 
of  the  disintegration  ;  here  is  a  form  of  ulceration  that  may  be  termed 
**  caseous  nlcerntion  *'  (a  vascular,  dry  necrosis).  When  tliese  yellow 
spots  are  found  in  the  cadaver,  it  is  often  sujjposcd  tliat  they  corre- 
spond to  a  dried  ooUection  of  pus,  but  this  ia  not  true,  or,  at  least, 
very  rarely  so ;  most  of  these  cheesy  collections  were  from  tie  first  in 
miniature  what  they  i^ow  are  in  gro^s,  and  were  never  fluid  pus.  Ii 
may  very  readily  be  provwl  cxpcri  men  tally  that  these  cnscoua  spots 
may  proceed  directly  from  the  inflammatory  new  formation  without 
suppuration.  If,  for  instance,  by  introducing  a  foreign  body  (as  a  ec- 
ton)  into  the  subcutaneous  tissue  of  a  rabbit,  you  excite  oontinued 
inllammation,  in  the  course  of  a  few  da^"^  a  yellow,  cheesy  mass  form*  ' 
around  the  foreign  body  ;  it  ia  true  this  is  the  same  for  the  rabbit  a^ 
pus  is  for  a  man,  but  it  was  never  6utd  pus.  Tliere  are  also  morbif^ 
processes  in  man  in  which,  during  chronic  inflammation,  this  cascuu^^ 
transibrmation  occurs  instead  of  auppurafiou.  In  man,  the  fizTthc^^* 
fate  of  lliese  foci  varies.  If  the  process  take  place  in  a  part  oot  toc^^ 
far  Ix'low  the  surface,  it  may,  by  advant^ing  from  within  outward,  caust^ 
perforation ;  the  pulp  ia  evacuated,  and  the  cavity  may  gradually'^ 
close  as  a  cold  abscess  docs.     ^Vlien  tliis  ia  the  termination,  it  is  ueu>  " 
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r-  accompanied  by  Beßondarr  Boftening  of  Uie  mass,  wbioh  is  at  fiist 
and  cheesy»  anü  tliis  Huitl  pulp  iiiuier  tlie  micrDa<^vj>c  is  füuud  to 
^zxtmjio.sed  almoat  eiiüix;!}'  of  multiciilar  granules,  some  fut,  sbrcda 
-ftuaauc,  and  liiilf-atru|ilued  uells.  Tlie  above  proeess  inny  be  seen 
ially  often  in  clirontc  iiiflBmiiiatiun  of  tlic  lympbutie  glaiiü^t,  but 
liem  llie  spontaneous  throwing  off  of  the  caseous  deposit  tukeH 
every  blowly,  hence  these  fistula  of  lytnptuitio  glands  often  re- 
i»i  stutionary  for  months  or  yent«. 
^^nother  termination  is  for  the  caseous  deposit  to  attain  only  a 
j^f  ^^-Vit  extent,  then  to  atrophy  entirely,  and  to  take  up  auch  a  quantity 
^f  %  ä.me-salls  as  to  linally  form  a  chulky  eonrrementy  which  is  conoen- 
^_i,  i.  i_i  r«  Tly  enclosicd  l>y  a  cicfttrix.  But,  as  waa  stated,  this  only  occurs 
Its    ^  nail  caseous  deposits. 

^.  There  is  still  another  form  of  ehronit:  inflammation,  which  is  fto- 
j^>eiiieil  by  the  deposit  of  a  jictuünr  snbstunoe,  the  so-called  lardo- 
ji«  or  amylnii),  fnim  tlie  blood.  But  1  sluvU  not  enter  into  tbis 
9tal>3^^  further,  for  this  form  of  disease  occurs  cluoily  in  the  internal 
org'S^ns,  and  facmce  has  only  an  indirect  interest  for  us. 

Fairst,  as  regards  the  rt^Mults  of  chronic  inflammation  in  a  purely 

histological  view,  they  vary.     The  ceU-infillration  and  the  neoplasüo 

proc^^ss  goes  on  chiefly  in  the  connective  tissue,  and  after  its  leruiiua- 

tion.    the  6na]  result  is  either  a  restitutio  ad  int«(/rtiin  or  a  cicatrix  after 

ihe   "part  has  been  dcstroyetl  by  uhwration.     AVhen  tlii»  process  attnck» 

musczles  or  nerves,  the  tissues  sutler  sevcrcl)-  secondarily.     Hie  con« 

lTa4rt.ne  substance  in  the  muscle,  as  well  as  the  axis-cylinder  and 

medullary  slieath  of  thenen'e-filanienl',  is  not  unfrequcntly  dcstivyed  by 

moloiculnr  dUintegration  or  fatty  degeneration,  due  to  the  disturbance 

of  nutrition.     Hence  atrophy  of  the  musfOes  and  paralysis  may  result 

from  chronic  inflammation.    How  far  tlic  regenerative  power  of  muscle« 

aitd  nervf!(  goes  under  such  circumstances  is  not  decided.     Molecular 

(destruction  and  fatty  degeneration  may  also  occur  witliout  inllamma- 

tion  of  tbe  connective  tissue  enveloping  the  muscles  and  nerves.     But 

E   do  not  think  we  arc  justified  in  terming  such  a  process  of  fatty 

di^ntcgnitiou  of  the   protoplasm  inflnnimulion  of   the  muscles  and 

li^rres,  as  has  lioen  done  by  Virchoxe  in  the  muscle«,  at  least,  although 

1*   nusl  be  acknowledged  that,  in  the  great  majority  of  oases,  the  aj^ 

^*^^a^*noe  of  fat-gninules  in  the  protoplasm  may  be  regarded  as  the 

'»«~»t  expreawion  <>f  pathological  (but  not  always  rotrogrossive)  pro- 

^s^eaea  in  the  bfKly  of  the  cell  {Strieker).     The  fatty  disintegration  of 

tissue  may  l)e   the  result  of  inflammation,  or  may  even  accompany 

;  but  to  seL<k  in  it  the  nature  of  tlie  inflaromatio>n,and  to  reganl  the 

as  a  diKturber  of  nutrition  to  so  wide  an  extent-,  does  not  seem 

remler  it  more  oompreheusible  or  of  practical  benefit.     We  rogard 
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evei^  inQammatioQ  aa  Bccompanicd  by  mfiltratloii  of  llic  tissue  ^vith 
oelliv. 


After  tbcse  gcDcml  anatomicol  coDsidemtioos,  li>t  us  briefly  nm 
through  the  symptoms  of  chronic  ü^ßammation.  'llicy  arc  the  same 
as  ia  acute  influmination,  only  tliey  ofU'-n  come  in  a  diOeront  order 
aud  ID  utlicr  combiniitions,  and  are  usually  less  intense. 

Swelling  of  the  diseased  part  is  usually  the  Gnt  nolioeable  symp- 
tom ;  it  depends  partly  ou  serous,  piirtly  on  plastic  iaültratioD.  The 
parts  feel  doughy,  mid  »t  Hist  quite  limi ;  if  an  abscess  fonus^  as  may 
happen  tn  t!ie  courae  of  weeks  or  months,  fluetiiation  gradually  be* 
comes  more  evident.  Wo  shall  only  i>erceive  redness  of  the  inflamed 
parts,  when  they  lie  on  the  surface,  for,  as  the  vessels  are  occasionally 
but  little  distended,  it  is  not  very  intense  or  extensive.  We  mav 
rcjulily  detect  chronic  inllamtnntiuu  of  the  nasal  mucous  membrane,  or 
of  the  conjunctiva,  by  the  swelling,  redness,  aud  increased  seorotiou. 
Clu-uiiically  iuflimicd  skin  jrnidually  assumes  a  bluitdi  or  browmslwvd 
eolor.  Dut,  If  the  inflamed  partii  lie  deep,  the  skin  is  not  discolored, 
and  only  becomes  red  when  the  deep  chronio  innaminatiou  finally  im- 
plicates ttic  skin,  as  in  the  porfomtion  of  cold  aljscc&ses.  I*ain  ia  one 
of  the  sj'niploms  of  chronio  inflammation  that  varies  most ;  in  some 
very  tedious  casf^s  it  is  entirety  aljsent,  but  in  other  cases  may  l>e  very 
severe,  having  a  tearing,  boring  character,  sometimes  appearing  spon- 
taneously, at  others  only  on  pressure,  or  oo  merely  touching  tlie  ports. 
The  functioned  disturbance  depends  essentially  on  the  pain  and  on  the 
aualomical  choagea  in  the  parts.  Heat^  the  tcmpemture  appearing 
elevated  when  the  hand  is  laid  on  the  part,  ia  not  usimlly  murked,  or 
is  very  slight. 

JFever  is  a  symptom  not  necessarily  pertaining  (o  cfaraoic  iuflata- 
mation;  it  usually  appears  only  when  the  indammation  aasiimes  oa 
acute  chaructvr,  as  not  uu^^qucutly  occurs  during  its  course,  especiallT 
when  the  body  has  been  much  debilitated  by  longyxintinued  sappon- 
tion.  Then  we  have  the  so-called  hectic  fevers  a  fr-bris  continua,  or 
simply  remittent,  with  great  difference»  in  the  morning  and  evening 
lemperature  of  tlie  body,  a  fever  with  stocp  curves,  According  to  my 
idea,  this  hectic  or  consumptive  fever  results  from  continued  absorp* 
tion  of  the  products  of  iuflammatiun,  especially  of  disintegmtioo ; 
bcnoc  it  is  most  fr(!(),ucnt  and  most  intense  from  rapid  breaking  down 
cif  the  inner  walls  of  large  abscesses,  and  in  rapid  prugrcsnive  uloen^ 
tion.  This  fever  often  runs  it«  course  with  rapid  emactation,  n^t- 
sweats,  and  diarrhfca.  Few  pntients  stand  such  chronic  suppuratire 
fever  long;  though  I  observed  a  boy  fourteen  years  old, with  a  fistula 
remaining  after  resection  of  the  head  of  the  femur  and  g(*neml  larda<> 
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9rtm»  (llBense,  a  whole  year,  during  which  he  had  a  continued  Cebria 
tuitiiUc-ns ;  hi*  tiimlly  died  from  general  dropsy. 

llie  courw  of  chniiiic  iti  fluni  mat  ion  maybe  classed  under  two  geo- 
Feml  heads.  In  the  first  case,  even  the  commcuciTmynt  of  tlie  diseafie 
lis  indistinct,  and  can  scarcely  be  staled  with  any  c<.-rtuinty  by  tlie  pii- 
Uent,  Sometimes  it  is  a  swelling,  a  luoderate  ptiiu,  or  a  slight  dia- 
turbanre  of  function  that  hns  callt^d  »ttcution  to  a  morbid  state.  Cases 
«rliicb  iiAVO  begun  so  insidiously  usually  maintain  this  character  in 
their  furiiier  course.  In  other  cases,  the  chronio  inflammation  is  a 
^^retnuant  of  an  acute  process ;  the  chronio  course  is  interrupted  from 
nie  to  time  by  acute  attacks,  with  fever.  We  can  say  least  ilmt  is 
rfinite  about  the  duration  of  chronic  iiifloinniation  in  general,  us 
tliis  alMve  all  things  depends  on  the  exciting  causes,  to  which  we 
Khnll  soon  come.  1  only  entreat  you  to  l>ear  in  mhid  that  ehronie 
^^-iiilhunmation,  like  the  acute,  has  a  tendency  to  l^mncate,  (o  Lave  a 
^^ferpiesl  end,  for  the  new  formation  never  goes  hoyond  the  dovelop- 
^^mciit  of  ccrtnin  characteristio  mctainorphoses  of  tissue,  which  lend 
^^to  development  of  connective  tissue,  or  of  a  cicatrix  in  »tmie  way, 
^Budcsfl  the  diseased  tissue  U  destroyed  by  di&iutegnitiifn.  M'hy  it  is 
^^Imporlant  to  remember  this  will  be  clearer  to  you  whcu  wc  Ireut  of 
th«  limitation  of  other  new  formations,  such  as  actual  tumors.  Of 
«ovne  the  new  formation  attains  no  typical  end  when  its  causes  c^in- 
xiot  be  rcntoved,  or  do  not  spontaneously  disappear,  and  when  organs 
are  destroyed  that  are  oeccssury  to  life,  or  when  the  slrength  i&  ex- 
baUBted  by  suppuration. 


LECTURE    XXIX. 

e«o»ra]  Etio1ns7  of  Chronic  Tnlliminiitiaii._Kst«mBl  ContEoo««!  IrHuiIon.^Caiut«  \m 
tha  B««ly.— Kfiiplriwl  Iiloa  of  DiBthonii  and  Dyncnwi«. — Gcneml  6jriiipt^niatolo):j 
anJ  TraabUFnl  of  Morbiil  DiatbuM  utd  Dyarr»»!»,  1.  Tlio  LrinpliKtlc  DUUtMi* 
(Serorutat;  9.  Tul>eroul»uA  Drflonuui  (Tubereulaxlii);  S.  Tlia  Artkritia  Diaiheiii» ; 
4.  TlwSonrbutic  riyncruKia ;  S.  Syphilitic  I>>iicnt«ii. 

To-DAT  we  come  to  one  of  the  most  important  parts,  not  only  of 

section,  but  of  all  medicine,  that  is,  to  the  cavsei  of  chronic  ifi- 

tmation.     We  saw  how  acute  inflammation  resulted  from  an  irri- 

tnnt  ftcting  once,  and  varied  acconling  to  the  anatomical  condition  of 

fcc  irritated  part,  and  the  nature  and  extent  of  the  irritation,  but  tliut 

ran   n  relatively  short  and  typical  conrw*.     Now  we  have  to  deal 

«rhh    inflammations   that  last  eeveritl  months  or  years  {    here  there 

cnuBt  be  a  continue*!  c-auw,  a  long-acting  irritation,  or  some  abnormal 

nactioo  to  simple  irritation.     These  ouutinucd  irritations  may  be  of 
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a  purrlv  loiml  clmracter ;  let  us  consider  tbem  for  a  moment*  Who» 
sninll  niiiinnls,  like  tlie  il<;h-infic<.'t,  tftke  up  their  ftbodo  in  the  akin,  sa 
they  dig  Imrrows  like  a  bad)^er*e  in  the  supe-rfieial  layers  of  the  cutis, 
lay  eggfl,  and  there  lead  their  laborious  life,  they  cause  oonstuut  irri- 
tation of  the  skin;  to  this  is  added  the  scnil^hing',  and  a  chruoio  in- 
flaminatJon  of  the  skin  is  thun  caused  and  kept  up.  If  spores  of 
fungus  locate  in  the  epidermis,  and  there  begin  to  grow  and  to  mul- 
tiply to  millions  of  small  vegetable  orgHnisms,  the  skin  will  be  placed 
in  a  state  of  continued  irritation  by  these  little  foreigners  ;  and  va- 
rious chronic  cutaneous  eniptions  will  result,  such  as  favxis,  herpes 
tuDsurans,  pityriasis  veratcolor,  etc.  If  a  pressure  or  friction  act 
iiimlcrntely  hut  continuously  on  the  skin,  it  also  is  a  chronic  irritation, 
which  is  particularly  apt  to  induce  thickening  of  the  part  of  skin  af- 
fected. The  callous  spots  on  the  heel  and  many  corns  are  tlie  result 
of  the  continued  friction  and  pre-ssure  induced  by  our  modom  foot* 
coverings.  In  the  same  way  the  workman  who  uses  axe  and  hammer 
a  great  Heal  has  callosities  in  the  hand,  the  shoemaker  has  tbem  ou 
the  outer  siile  of  the  little  fmger  and  Imnd  where  ho  daily  draws  on 
the  pack-thread,  etc.  [We  s<;e  the  same  thing  much  more  markodiy 
oil  the  side  uf  the  left  thumb  and  forefinger  in  plasterers,  from  hold- 
ing their  plaster-buard;  and  at  the  upper  and  posterior  pnrt  of  the 
front  leg  of  some  horses,  from  lying  on  their  iron  shocft,]  Sometimes 
foreign  bodies  in  tlie  tissue  keep  up  a  oontiniiod  chronic  irritition  in 
the  surrounding  parts.  Continued  or  often-repeated  chemical  irrita- 
tion of  the  tissue  may  al.so  induce  chronic  inllammation  ;  (ot  instance, 
chronic  gastric  catarrh  may  be  caused  by  the  rejicaled  use  of  sclinapa 
or  strong  liquors.  Continuetl  &t:igiuiliou  of  blood  and  lympli,  as 
well  as  their  coagulation  in  the  vchhcIs,  fintt  induces  hyperpla^  of 
the  walla  of  the  vessels,  and  of  the  piirta  immediately  around  them, 
distention  und  tortuosity  of  the  vessels,  uud  thickening  of  the  tissue; 
the  skin  of  the  leg  is  particularly  expotH»]  to  this  disease  wlicn  tbcro 
is  any  continued  opposition  to  the  escape  of  venous  bloo<l  from  the 
extremity. 

When  we  have  to  treat  chronic  inflammations  that  may  be  traced 
to  such  external  «mtinued  irritations,  of  which  many  more  illustra- 
tions might  be  given,  the  results  will  be  favorable.  We  get  rid  of 
the  auinial  or  vi.>getable  parasites,  the  foreign  bodies,  the  continued 
pressure,  chemical  iuHucuucs,  etc.,  aud  the  chronic  inßummatioa  will 
disappear  spontaneously.  So  fur  we  have  supposed  a  local  irritation 
acting  continuously  on  iicalthy  tissue;  if  you  suppose  a  tolerably  se- 
vere irritation  acting  once  on  a  tisane  already  diseased,  you  cannot 
expect  the  conditions  to  prove  as  favorable  as  in  a  simple  traumatte 
in(lammati(m  of  healthy  tissue;  but  it  is  probable  tliat  tho  results« 
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•von  of  Üie  aiagle  irriUrion,  will  bo  diflerent,  possibly  more  contiimed, 
beoauae  the  conditions  in  the  tissue  will  not  be  so  favorahlo  for  typical 
removal  of  tbu  disturbance.  Suppose  a  portion  of  skin  already  auf- 
ferinjf'  from  cUraiiic  iulluiunmtiun  to  be  superiidally  contused,  this  sin- 
gle irritation  may  induoe  clirouic  suppuration,  or  cvcu  progrcitäive  ul- 
cenition,  wliich,  under  normal  conditions,  would  ijuiekly  Lave  gone  on 
to  new  formation  of  epidermis  and  heulin^. 

Tbe  cases  where  we  find  such  purely  local  CAuses  for  tlie  origin 
and  continuanoa  of  chronic  tn[liitnmation  nn^  conipamtivdy  rare,  in 
tbe  grünt  majority  of  cases  the  caiwe  is  not  so  evident ;  the  case 
muat  be  watched  and  tried  in  various  ways  before  we  can  obtain  any 
daw  tu  the  etiology)-  of  most  chronic  in 0 animations  and  tliseases.  We 
bare  not  here  mentioned  miasm  and  contupun  from  the  domain  of 
general  eiioloj»^y ;  and  we  may  leave  tUcm  out  of  the  question,  for 
there  is  nothing  to  show  Uiat  chronio  inHammalion  may  arise  &x>ui  a 
sing^le  action  of  conta^'on  or  miasm,  li  is  truo  there  aro  chronio 
malarial  dis*^sca,  such  as  intermittpnts,  etc.;  but  there  the  cause  of 
mjury  acts  continuously,  and  nut  unfrcquently  the  disease  can  only  be 
cuml  by  removing  the  patient  Irom  tho  miasmatic  itmosphcre;  hence 
this  case  corresponds  to  a  continued  exlenml  irritation.  Tlie  sumo  is 
of  repeatedly  catcliinff  cold,  where  the  new  nttück  affects  the 
body  already  diseased,  and  thus  induces  chronicily  of  the  pnx«ss. 
But  all  this  does  not  suffice  for  the  etiology  of  chronic  inflammations; 
we  must  also  look  for  the  causes  in  certain  congenital  or  developed 
conditions  of  tbe  whole  body.  Let  us  hear  what  ex[>oricnco  teaches 
cm  this  subject« 

On  careful  observation  we  first  notice  that  certain  forms  of  chronic 
inflammation  constantly  recur  in  certain  organs  and  cert/iin  paiis  of 
tlie  body;  that  at  the  same  time  they  show  tliemsM-lve«  diieflv  at  cer- 
tain ages  and  in  persons  presenting  some  similarities  in  theirexternal 
conations.     Thus  we  see  children  of  the  same  class,  who  are  j»ecu- 
liarly  disposed  to  chronic  swelling  and  sufipumtion  of  the  lymphatJc 
glands,  joints,  and  bones,  other  persons  who  are  chiefly  aflected  by 
insidious  intlammation  of  the  lungs^  others  who  are  pnrticidarly  liiible 
to  colds  and  have  pains  in  the  different  muscle«  and  jointi.     We  also 
tee  that  such  jterfons^  who  are  constantly  lacing  attacked  in  the  same 
way,  transfer  their  individual  patholo;Tical   pecidiarities  to  their  d«- 
«ORidaDts ;  that  those  leaving  such  legacies  have  in  their  turn  received 
4bem  from  their  fathers  or  mothers.      To  obtain  some  clear  idea  o( 
3>iüviduat  morbid  predispositions  in  Ibis  chaos,  persons  predisposed 
^,0  certain  chtvnio  diseases  were  divided  into  groups  ;  thus,  in  a  purely 
t-ropiritAl  manner,  men  were  dinded,  ncconling  to  morbid  dispositions 
diaUie-ses,  into  Ij'mphatiCj  scnifulous,  tuhcrculous,  rheumatic,  eta 
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tenns  which  at  first  merely  meant  that  the  Bcrnfulous,  for  instonoe, 
Wore  especially  prfdisjxwcd  to  ghmiluliu-  diseJtÄCs ;  the  tuberculous  to 
Uiti  Jcvclopmcut  uf  ulcenitiii^  utxlulcs,  uta  Subscqueolly  this  groap- 
ing  was  carried  further,  oiid  it  was  cont'Iudud  that  u  (x-rtain  morbid 
coudilion  of  tlie  phyaiological  procc^st»  of  the  entire  Indy  must  lie  at 
the  ruül  of  suL-h  jircdisiKieitiuna.  A  morbid  innteriul«  or  essence,  a 
niatcrid  piToaiii^,  n:ts  supposed  to  exist  in  the  body ;  the  most  natuml 
bearer  of  this  was  the  blood,  for  this  pussed  through  the  entire  body, 
and  it«  condition  ceitainlygave  a  nicasurc  for  the  more  or  less  normBl 
or  patliologica]  condition  of  the  entire  bodj'.  The  word  dyscrasia  (a 
bad  mixture)  indicated  such  a  pathuktgical  condition  of  Uic  blood; 
hence  a  scrofulous,  tul>ercuIous,  etc.,  dyst-rasi»  were  spoken  oL  It  ia, 
howcrer,  a  strarif^e  idea  to  burden  tbe  blood  alone  with  tbe  patho* 
logical  cliBng4's  of  the  whole  bwly,  und  assume,  as  it  were,  thut  iuieo 
lion  of  the  whole  body  resulted  from  it.  Tlii»  could  only  be  acknowl- 
edged in  cases  where  an  abnormal  material  was  introduced  into  the 
bluod  from  without,  as  we  have  seen  to  be  the  case  in  poiäonod 
woundR.  ßiit  ibiyi  ia  not  the  case  in  the  dyscruAia;  under oonsidcratioa, 
or  at  least  it  is  only  partially  so ;  but  the  morbid  dispoutiona  develop 
in  the  body  itself  from  causes  little  known,  if  tbey  be  nut  banded 
down  as  an  inheritance  £rom  the  parents.  Tlie  blood  is  no  more 
absolutely  stable  than  any  other  tissue  of  the  liody ;  it  ia  coiisluntly 
being  renewed,  [mrtly  used  up  and  aguin  renewed,  elo. ;  we  do  not 
certainly  know  tlie  source  for  the  renewal  of  the  blood-corpuscles j 
you  know  from  physiology  that  the  serum  of  the  blood  is  const*nlly 
being  rogi*nernti>'d  from  Che  l^vmpli,  and  this  again  from  the  chyle* 
Teesels  of  the  intestines,  and  you  al&o  know  that  fiuid  constituents 
from  tlie  blood  are  excreted  by  kidneys,  lungs,  and  skin.  Ilow  little 
we  know  of  these  things,  an<l  linw  c^tmplicated  eren  these  little  affain 
are  I  T  lead  you  to  this  cotutidenition  to  add  that  normal  likxtd  can 
only  form  from  a  healthy  body,  and  the  reverse ;  hence  tliat  we 
(»nnot  physiologically  speak  of  a  one-sided  diseaac  of  the  blood,  Bol 
there  wutdd  be  no  use  WHging  war  against  and  trying  to  ruol  out  the 
words  clyst^rasitt  and  diatbc&is,  now  firudy  embedded  In  medical  lan- 
guage. U  would  do  science  no  harm  to  use  them  forever  with  tbe 
above  meaning ;  we  must  have  a  name  for  tiipj.«  tliingSi,  for  they  an? 
not  myths,  but  ure  facts  tliat  have  been  olMiervcd  for  centuries,  altliough 
llicir  significance  has  varied  greatly.  We  may  go  too  far  in  classify- 
ing persotis  in  this  matter,  if  we  ascribe  to  every  one  a  patholc^cal 
diatbosin,  or  try  to  place  every  patient  in  one  of  the  cldef  diviucns. 
Although  then.!  ntiglit  theoretically  be  a  cerüiin  amount  of  corrcctiieGi 
in  supposing  (hui  ui  our  present  stale  of  eullivnlion  there  waa  nosucb 
thing  as  iin  absolutely  healthy  man,  still,  it  would  be  very  senselcs« 
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'to  tf?  to  niaiataiii  tlils  in  praotk-c  And  vou  must  Dot  suppose  that 
it  is  blways  so  etisv  to  cla^s  every  piitient  in  certain  groups,  just  aa 
^nplauts  ure  analyztil  and  tlteir  systems  tleterinined,  for  all  claase»  of 
^^nt-n  may  brciil  with  each  otltcr;  moreover,  some  abnormal ly-fomipd 
inJiriiluals  miiy  become  perfectly  normal  in  tlie  course  of  time,  and 
the  reverse;  tlius  a  number  of  middle  forms  naturullv  result,  which 
defy  any  Llasslücution.  Tlicre  are  now,  as  tlicre  hare  at  all  times 
faem,  phyiuciaiis  who  are  too  skeptical  about  the  cxistenn:  of  a  geii> 
erat  morbid  dis|>oeition  to  certain  forms  of  disease,  uid  only  ucknuwl* 
ed^e  lociil  und  parlly  only  accidental  irritations  as  causes.  Such  a 
hj'perskeptical  current  ran  through  modem  tnedicine  a  short  time 
ÜDCC,  and  was  perfectly  justified,  for  tho  crasis  doctrine  hud  bcoome 
so  luxuriant,  that  there  was  scarcely  a  variety  of  inflammation,  scnrrely 
a  disease,  in  fnat,  which  whs  not  bu»(Ml  on  some  specific  crasis.  Who- 
erer  observes  iudepeudcutly  and  carefully,  and  ut  the  same  time  has 
the  opi)ortmiily  of  seeing  a  variety  of  paticDts,  will  certainly  arrive 
at  the  correct  view  in  the  course  of  time,  and  will  neitlier  throw  him* 
•elf  too  unrnsexvedly  into  tho  arms  of  the  ctilsis  tlicory,  nor  tüct  asidc^ 
^■m  illusicm«  and  deceptions,  the  expcricncL>s  of  centuries.  It  is  aques» 
^^Hon  whether  it  be  of  any  practical  value  to  use  sueh  tcnns  as  scrofu- 
lous or  syphilitic  intlamination,  if  it  would  not  l>e  better  to  regard 
thu  chrtinic  inflammatory  processes  williout  any  rt*ganl  to  their  origin, 
le  future  will  decide  this  qiiestion ;  at  present  I  deem  it  my  duty  as 
eher  to  clear  your  views  on  these  points  as  miich  as  possible,  and 
pUreyou  in  a  p<>«itton  to  be  able  to  understand  all  your  colleagues 
ig  on  these  subjects,  no  niritter  to  what  school  tliny  Iwlong. 
enough  of  this  genera  explanation ;  let  us  draw  a  brief  sketch  of 
le  different  diHtliCises  and  dyseraei^e: 

1.   The  hjmphatlo  or  icroftäom  di(Uhe8i$  {aerofata).  This  tendency 

to  disease  exists  chiefly  during  childhooil,  though  more  advanced  agos 

are  not  free  from  it.     Persons  with  this  diathesis,  especially  children, 

are  gi-catly  disposed  to  chronic  inftammaTory  swellings  of  the  Ivm- 

^^bbatio  glands,  even  after  inconsiderable  irritations,  to  certain  inOam- 

^Hnationa  of  the  skin  (eczema,  impetigo),  csjiecisUy  of   tlie  face  and 

head,  to  cntarrlial  inflummaliuas  uf  the  mucous  membranes,  especially 

of  Uie  ooiijunctiva,  more  rarely  of  the  intestinal  canal  and  respiratory 

organs,  to  chronic  intinmmations  of  tho  periosteum  and  of  tlic  »ynoviaj 

membranes  of  the  joints.     As  regards  the  swelling  of  the  lymphatic 

^nnds,  ev^perially  of  the  submaxillary  and  occipitjd,  it  has  been  asserted 

ahat   it  is  merely  a  result    of  irritiition   from    dentttictn,   or  of  the 

^^cmnatous  eruptions  on  the  bead,  of  the  inllammations  of  the  eye, 

^9V%  etc. ;  this  is  partly  corrctt,  but  even  taking  this  view,  that  all 

^veilings  of  the  lymphatio  glantls  arc  secondary,  even  then  for  the 
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glands  to  swell  after  dentition,  fur  instance,  there  must  be  an  abnor- 
m:il  irritalfilily  oi  llic  lympbutiu  system  such  as  does  not  exist  in  all 
cbil Jrou  ;  moreover, such  local  irritations  cttimot  always  he  found  fur 
tbeaffectious  of  the  bronchi»!  uiu]  tneaentericglmidsj  which  are  alinoat 
as  frequent.  It  ts  also  a  morbid  state  for  the  snoUinga  of  the 
lymphatic  glands  to  last  longer  thuti  the  iiritiition,  and  even  aubae- 
tjuently  toinercuse  without  »[»parent  e«use.  It  miy  be  acknowledged 
that  some  of  the  above  affections — for  instance,  part  of  the  aorofulooa 
diseases  of  the  joints — are  caused  hv  iiijurit^a,  cininsiimi^etc.;  but  the 
fact  that  they  take  a  chronic  and  to  some  extent  entirely  p«>culjar, 
couatant  counic,  h  due  to  ahiiormal  condition  of  the  tissue,  whiob  ab- 
normal condition  is  so  spread  over  the  entire  body  that  it  cannot  be 
regarded  as  a  pnrcly  local,  but  must  be  considered  a  universal  condi- 
tion. Various  attcinpis  have  been  made  to  explain  tliis  local  and  gen- 
eral abnormity,  especially  to  refer  the  "chroniciiy"  to  a  eoutiiiuaucc 
of  the  irritation,  so  as  to  escape  the  enigma  of  an  or<f^ni9m  roictiag 
dilTerently  to  one  irritant  from  what  it  does  to  anoihfr.  Hence  it 
has  boon  assumed  that  tlie  matters  formed  by  a  chemical  change  in 
the  tissues,  from  whaxevor  cause,  were  not  taken  up  hy  iho  lymph- 
and  blood-vessels  and  roinoi'ed  from  the  diseased  org-iin,  but  remained 
there  anil  induced  continued  inflammntory  irritation.  I  am  far  from 
denying  that  this  takes  pluce  occasionally;  but  even  if  it  were  always 
true,  the  peculiarity  just  mentioned  of  this  ur  that  organ  still  rvnuius 
abnormal  in  these  persons.  In  short,  we  do  not  thus  escape  the  fact 
that  tlieso  persons  ditlLT  from  the  miijority  either  in  certain  tissues 
or  in  toto,  Childmi  fftll  time«  without  number  on  knn-e,  hip,  or 
elbow,  without  any  disease  resulting,  or  else  the  effects  pass  off  in  a 
few  days,  even  without  treatment  and  when  there  has  bfcii  consid* 
erable  bruising,  as  shown  by  the  extensive  extravasation,  swelling, 
and  pain.  Hut  even  after  slight  injuries  some  children  hnve  ehroaic 
inßammntions  of  the  joints  ;  these  are  exceptions;  there  if!,  howevor, 
no  objeciion  to  regarding  them  as  a  per.uliitr  pathological  race.  At* 
tempts  have  been  m:idc  to  diagnose  the  scrofulous  diathnsis  from  the 
general  app^araucc  and  condition  of  the  child.  The  following*  is  the 
picture  usually  drawn  of  a  scrofulous  child  :  blond  hair,  blue  eye«, 
Tsry  %vliiTc  skin  wiih  thick  cellular  membrane,  thick  li|)s  pot-bellv« 
Toracions  appi?lite,  and  leodcncy  to  constipation  ('4r/*i\/  scrvifala). 
In  practice  you  will  meet  some  of  the  originals  of  this  portrait,  but 
you  will  see  many  other  cases  not  at  all  like  it,  which  n<!rertbeleas 
suffer  from  tvpical  scrofula.  I  do  not  atUich  much  impnrtunee  to 
theee  external  symptoms.  In  regard  to  the  course  and  torminatioos 
of  ohronic  infliimmation  in  scrofulous  children,  we  may  make  the  fol- 
lowing remarks  :  In  a  few  cases  the  chronic  inflammatory  swelling 
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or  latpr  subsides  entirely,  and  the  parts  become  perfectly  nor- 
The  course  «ith  suppuration  h  the  most  frequent,  and  accord- 
ing to  the  spatäul  nature  of  the  case  thia  may  he.  quite  aouto,  as  it  Is 
inflamm.ili(>n  uf  the  sulimaxinary  gland:«  and  in  inBammations  of 
the  joints.  Often  the  disease  n-uiatu»  cbronie  for  rears;  absceasets 
fi^tuliF,  uleern,  etc.,  fonn.  Early  auppuration  occur»,  eHjiecially  in 
>mewhat  emaciated,  debilitated,  badly-nourished  r!iililr'*n,  who  are 
jry  liable  to  fever  (eret/iUic  scrofula),  and  its  pro^uoeis  is  very  bad. 
Tbe  Lemtinatlon  of  tbc  inflamraation  In  caseous  dcfrcueration  is  not 
rare  ;  it  is  particularly  frequent  in  tbe  lynipbiitic  glands  ;  of  course  It 
niusl  bave  a  very  bad  cflctrt  on  the  (fenerai  nutrition,  when  the  mesen- 
teric glands  arc  de}(cnerate<l  in  this  way,  and  the  ebyle-ducts  thus 
Koatly  obstructed  ;  incur.ibl?  atrophy  of  the  entire  body  may  thus  be 
ducod.  The  lymphatic  diathesis  is  in  most  ca^ea  cnngeniialjnnd  Is 
nn.smittod  fnim  generation  to  generation  ;  but  it  may  also  be  devel- 
led  by  improper  modes  of  life.  Among  the  most  injurious  causes 
are  gi^en  :  ehief  or  exclusive  diet  of  pot;itoe8,  flour,  or  sour  bread ; 
^^tanheulthv,  damp  dwellings  ;  lack  of  cleiinliness,  fresh  air,  etc.  It  is 
^^hdeed  (iilHcuIt  to  prove  if  all  this  be  correct  ;  at  all  events,  if  tbe 
aboT€  causes  always  induced  scrofula,  it  would  be  much  more  fn^ueiit 
than  it  now  is  a'nong  the  poor. 

To  state  in  a  f(.'W  wor<U  what  is  at  present  nmlerstoodby  a  lymphat- 
ic constitution  or  scrofula,  it  may  be  considered — 1,  as  a  disposition 
to  c.lironic  inflammation  of  the  skin,  bones,  and  joints,  in  nhieh  the 
inHammation  may  lead  to  development  of  grnnulations,  of  pus,  and 
to  c:i^eDus  di'guneratton;  H,  as  existing  when  snelUngs  of  the  lym- 
phatic gl:u)d»,  even  when  induced  by  tccnporury  irritation,  continue 
long  in  the  same  state,  or  oven  iucreaae  without  new  peripheral  irri- 
tation. 

Wc  shall  here  pass  at  once  to  the  treatment  of  scrofuin  in  general. 

First  of  all,  the  diet  should  be  regulated  ;  go<Kl  animal  food,  eggs,  and 

mUk,  well-bal;ofl  «beaten  bread,  occasional  b.ithji,  residence  in  fresh, 

facslih^  air,  a  hardening  nioile  of  life,  arc  the  most  important  remc- 

^Blcs,  but  fr;3:»i  the  circumstiinces  they  are  often  the  most  dillicult  to 

^^mploy;  in  prescribing  the  diet,  special  tittorlio«  must  often  be  paid 

to  tbe  individual  case,  especially  as  to  whether  there  is  a  tendency  to 

^^^rdiLceous  disease  or  atrophy,  wht^ther  the  digrstive  or^ns  are  nor- 

^Bial,  or  were  ruined  in  v^nth  by  improper  diet.     As  the  disease  is 

very  common  among  the  poor  (without  the  rich  being  free  from  it, 

however),  these  dietetic  and  hygienic  rules  arc  |»articuUrly  difficult  to 

follow.    Th*«  number  of  intenial  anti-scrofulous  remedies  is  very  great; 

the  object  la  not,  as  was  formerly  sup}.x>sed,  to  introduce  n  specific 

remedy  as  an  antidote  to  somo  uoknon'n  poison  circulating  in  the 
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blood,  for  the  latter  does  not  exist ;  but  the  trentment  sliould  be  ptirrlf^ 
symptomatit;,  and  usually  f^ui-rul.  Fmoi  tbe  above,  you  svc  tkgf^ 
st-rofula  is  uot  a  nii.teria  (»occaDs  in  the  blood,  but  oidy  a  debility  c^ 
tlio  urj^aiiizutiun  in  some  dircctiou,  a  more  or  Ies6  intifusv  prt-flisfio^^ 
tion  to  p»«.'iitiar  Tsnus  of  disease.  This  is  a  decided  diUcienco  froc:^ 
and  ail  ailyance  U-yoiul,  the  old  view  of  ibe  disease.  Ffjni  my  ^^ 
planation  you  may  also  understand  those  recent  Kkcplirs  mtIi»  tbi  ^^ 
tliat  all  <'hrDnir  inflaniiriutions  in  children  are  of  similar  origin,  ^  ^ 
that  it  is  conse^juontly  unnecessary  in  each  case  of  oltrunic  inHain 
tion  of  the  lymphatic  glands,  or  in  articular  inflammatian,  to  add  C 
it  is  scrofulouj!  or  depends  on  a  lymphatic  diathesis.  Possibly  tbi 
expressions  may  disappear  in  the  course  nf  time,  as  ihry  wilt  be  i«^ 
dered  uiiueecs»ary  by  greater  cIcutdc^s  of  ideas,  but  it  is  not  rarrwt 
to  say  that  uU  chronic  inflanimatious  iu  children  hare  tito  same  origin, 
for  some  of  them  may  be  due  to  hereditary  or  developed  s-yphilia;  imf 
in  adults  there  nre  many  other  ooiistitutional  predisposiiionsbcüia 
those  that  have  hitherto  been  termed  scrofulous  ur  tuberculous,  ind 
which  consist  in  the  predisposiUon  to  chronic  inllamniatiuna  endbigta 
Buppumtion,  cast ous  defeneration,  and  nleoratirn.  It  Mcmslon» 
that  there  can  be  no  doubt  that  these  prDC4>S5C8  arc,  tn  a  certain  a- 
tent,  opposed  to  other  forma  of  chronic  inflammatttm — for  idiUikc 
to  thofle  depending  on  interstitial  prolifemtion  of  connectire  t'< 
(cirrhosis  of  the  liver,  morbus  Brightii,  giay  degeneration  vl  :. 
nicdidla  spinalis,  etc.). 

Many  thin^r»  hiive  been  tried  to  improve  the  Ktnphatic  diatbret 
Formerly  purgatives  were  oceasionally  given,  and  in  li^Dglaud  particv- 
iarly  snpall  doses  of  itioreury  were  admiuisten-d  ;  this  is  wrll  suited  to 
ftit  sorofnlous  eidldrcn  ;  burnt  sponge,  folia  juglandis  n-giie,  bata 
jaeea,  acoru-coffee,  and  bitter  medicines,  were  recommended,  andsrv 
Biill  used.     At  present,  cod-liror  oil  is  most  used  as  an  anti - 
na  it  is  nut  only  eonsidered  to  hare  a  specific  action  agaiuM  ;  ■ 
Ions  ditilhesis,  but  is  ver\'  properly  prized  as  cxceedinglr  nutritiouj, 
and  henec  is  especially  used  in  emaciated  srrofulous  cltildrcu;  iutil 
children  it  mi^bt  even  prove  injurious.     Some  of  the  preparalJuni  «f 
io<linc  net  very  wrU  iu  scrofula  ;  but  they  sliould  bo  cinplujcd  cai» 
fully,  and  in  fat  mther  than  in  atrophic  children  :  iodide  of  iranübcfl 
in  pale  fat  children,  with  fungous  inflammations  of  the  joint», 
casi ly-d igest ed  prp|wmtionR  of  iron  are  verv  vsluable  r. 
scrofula  patients  vtithan;emia.    Salt-water  baths  also  act  !• 
these  may  cither  be  uBe<l  at  the  springs,  in  Germany,  for  instanc*, 
Kreuznnih,Rheme.Wtttekind,Coblenz,Ttth, nelcbenhnll;  in  AusI 
atUall,  IschI ;  in  Switzerland,  at  Kheinfelden,  Soli weizei  hall»  I  ji\tt 
Bex;  or^  they  may  be  prepared  at  home  by  adding  from,  a 
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the  täzc  uf  the  brtth,  one  to  three  pounds  of  salt  to  a  warm  bath. 
>r  a  large  ohiUl,  sca-bailis  may  be  recommended;  for  weakly  ohil* 
r«n,  varm  batlis  with  the  addition  of  malt  anJ  aromatic  herbs.  In 
tm.t  scrofulous  childred,  JWemcyer  recotiiniPiuis  wrapping  tUo  whuh.* 
bod^  iu  wet  sheet« ;  I  have  auuii  good  results  from  this  in  some  coae». 
Some  physician»  ait><)  n;commend  sulphur-ttjiriiigH,  i-s]jccuilly  the  hot 
ones,  iu  scrufuluu»  JiüC-usc»  of  llie  joints;  &o  far,  1  have  seen  more 
li«rm  than  good  from  them.  Vou  sec  there  is  no  la«.'k  of  reme<lio$ ; 
still  we  rareJy  suecced  in  improving  the  constitution  by  tht?m,  and  oan- 
uot  prcrorit  rel.i{»sea  in  all  eases.  Somi'tinicf,  too,  the  local  proceu 
attains  Bueb  a  grade  as  to  lye  of  itself  dangerous  to  life,  and  the  local 
remedies  must  bo  moKtIy  relied  on.  A»  before  stated,  the  tendency 
to  these  diseaaeg  greatly  decreases  in  the  course  of  years ;  but  many 
cbildren  die  of  the  tlise:iB4>s  of  the  bones  and  joints. 

2.  The  tuherculous  dyacra^ia.  Tubemdosii.  The  name  of  thia 
disease  comes  from  tuftercvlum^  the  nodule,  because  chronic  inflam* 
■nations  due  to  this  disease  appear  as  small  nudtües,  or  tuberotcs,  at 
fiiBt  scarcely  as  large  as  a  mil  let -seed,  often  microscopic.  If  you 
Aiutl}*xo  one  of  these  nodules  with  the  microscope,  you  find  it  to  con- 
sist of  a  nuaiber  of  medinm-Aized,  round  cells,  which  increase  in  the 
periphery  of  the  nodule,  while  in  its  midst  the  short-lived  cells  have 
niready  broken  down  to  a  fine,  molecular,  dry  pulp,  which,  when  the 
tnle  is  very  large,  becomes  yelluw  and  caseou«. 
The  recant  investigations  of  Sc/ittppel,  Langhan»^  liindßeitch, 
End  otht-ra  agn*«  that  large  mnttinuclented  masses  of  protoplasm,  so- 
oaIKhI  giant  cells,  are  oftt-n  found  in  the  centre  of  voung  tubt^rc^les  ; 
we  shall  speak  of  these  further  when  describing  the  new  formation 
boue.  The  uaolei  in  the  giant  cells  of  tubercle  are  often  exqui- 
tcly  arranged  about  the  pcriphcrr.  But  these  giant  cells  do  not 
alwmys  occur  in  tubercle».  We  often  sou  in  llie  p^-ritunourn  an  in- 
discHminatc  grouping  of  large  and  small  cells  as  a  commencement 
of  tubercle;  and  near  these  distinctly  round  or  very  irregular  but 
sharplr^boundei]  new  forrnatinns  there  are  more  difFuw  (tuberculous) 
infiltrations,  which  can  scarcely  be  distinguished  from  ordinary  in* 
flKinniatory  infillration,  except  by  the  fact  that  the  cells  are  nearly 
doublo  the  size  of  wandering  celli^  which  form  the  first  cellular  infil- 
tration in  acute  irt(lainu)ath>n. 

A  great  peculiarity,  ospeeially  nolicei  by  mmlflcisc/i^  is  that  tu- 
le  often  develops  on  and  in  the  ualls  of  small  arteries  and  lym- 
iti<]S,  but  very  rarely  in  Teins. 

Tliere  an*  various  views  alwut  the  origin  of  the  Cf  lis  which  form 
ibereles.  If  ihey  are  wandering  cells,  they  must  enlarge  very  rap- 
It  soon  after  their  eäcajic  from  the  capillaries  and  veins;  on  the 


460 


TUBERCULOSIS 


whole,  modern  observers  are  tittle  inclined  to  this  view.    liimlfleUcl 
Kvndrat^  and  others  hold  that  tubercle-cells  develop  mostly  froi 
pruliferiition  of  enduthelium,  especially  tluit  of  the  l>lood-vesseI 
lytuphatio',  und  serous  membranes.     RinJßeiacJi  thinks  they  maj 
also  develop  from  the  muscie-cells  of  the  arteries ;  Zirt/lcr  has 
proved  that  they  may  result  from  confluence  of  wandering  cella. 
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Rpgarding  the  subspqiient  fate  of  these  small  neoplasia,  tlie  mart 
essential  and  pfwuliar  thing  about  them  is  that  vessels  do  out  (k- 
relop  in  them  any\nore  than  in  purely  epithelial  neoplasia,  »Uhougb 
their  periphery  is  very  vascular.  Very  rarely  eases  occur  where  the 
tiiber^^-les  gradually  become  filnmcnt-nodules.  Wliile  every  othff 
neoplasm  is  nccotnpanied  by  growth  of  vessels,  in  tubercles  this» 
wanting  entirely,  os  has  been  lately  shown  nguin  by  Jlinf^tif*^ 
fffitsmann,  nnd  others.  The  result,  of  tliis  is  that  the  youngn»- 
plasia  cannot  live  long;  it  dlos  in  the  centre,  but  the  periphery  s^'' 
vives.  The  dead  centre  occasionally  breaks  down  into  a  fine,  ptwc* 
tat«,  amorphous  substance^  which  to  the  naked  eye  a|ipcars  **  ' 
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tan  AanK/ftUL     &U(uUl«d  OM. 

drv,  chet%y  pulp ;  iu  short,  aa  a  reituU  of  its  Imck  of  blood-vcsselis 
the  lubepclö  uudifrgoes  chcesy  degcneratiun.  Possibly  the  tuberolo 
Diig^bt  ciilai^e  aä  infinitum  by  new  cellulur  infiltrution  of  tbe  tissue 
sroiiod  the  primnrr  fjcus,  but  lliis  rart'ly  bappi^us.  The  large  cheeBy 
deposits  fnimd  in  the  bniiii,  to»ticle,  eto.»  in  moBi  cases  result  from 
cootluence  of  niimerokin  small  nodules,  of  which  we  often  üud  num- 
ben  in  the  riciuity  of  hirge  caiscous  nnduleii. 

This  bring?»  us  to  th<>  ri-Iiition  of  th«  tiufuc  to  the  tubercle  ecat- 
lered  throuj^h  it,  I  would  ht^re  n^mrirk  that  the  miliury  nodules 
qpuaUy  appear  in  tar](^  numbers  in  the  nr^nn  or  part  afTt-eted.  JurI 
around  the  tuberi*!e  there  is  ^nemlly  n  subacute  itinamniation  with 
free  ecU-inGltnition  and  va.sc-ulanzutiui) ;  tlii»  in »y  load  to  suppura- 
tire  softi.'nin};  of  thn  ii!(3ue.s,  (Thronic  abscesses,  and  ulceration  ;  thua 
a  cavity  is  foimed  which  contains  pus,  softened  shrods  of  tissue,  and 
muieouft  tulwrclc  Tlie  inlhimed  parts  »round  the  tut)enile  may  bu 
drawn  into  the  caseous  di'gcnerution,  and  a  lar^  cheesy  deposit 
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o.-JpitMl  wUa  Bra  wrm'UrinK  ooRii. 
tli«r  H«  dua  to  ibo  tnHwAvmaUon  af  ÜM  Ultima  lo  (»n>t[>i»Ai>M 
prUiantkuoM  of  ßt<vill*i»ek. 


.:rA*ti^  «n 


formfi,  irhich  mlinll  contain  the  primarr  tubercle ;   tiiiit  mar  nu 
qiiently  soften  h_v  |)<'rip1ierat  mippiiration,  or  after  pn    i 
become  ca)r.irec-iiB.     If  tuberclea  form  in  niucoim  iif 
the  larynx,  intestine,  ureters,  bladder,  or  uterus,  beside«  the 
ctilous  infiltmtiuiis  and  ule<.<mliona  there  is  puniU-iit  calar 
free  dcluchmcnt  of  epitheUuin,  cspcciullj  in  the  pulinonnr,\| 
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(desquatnatire  pneumonia,  üuht).  Tu  all  of  these  oases  tlie  dieea^cd 
part  may  be,  hut  unfortunately  rarely  i»,  enca)iHu]aleil  by  firm  con- 
nective tissue,  after  untli-rgoing  metamorphosis  ;  and  after  evacuation 
or  caloiHcaliou  of  the  cont«nt8,  the  capsule  may  &hriuk  to  a  firm  cic- 
atrix. Hut  in  Koroiis  meiiihnines,  and  espcciiilty  in  the  peritoneum, 
the  initammation  can»t;d  by  [irrscncc  of  tubercles  leads  at  onco  lo 
development  of  connective  titisue,  whioli  nut  only  encupi^ulntes  the 
nodules,  but  cause^i  such  an  intimate  adho^ion  of  the  intestines  to 
each  other  and  to  the  walls  of  the  abdomen,  that  they  can  scarcely 

>be  scpirated  on  autopsy. 

As  regards  the  occurrence  of  tubftrcles  in  different  orf^ns,  none 
are  exempt,  thou;^h  Home  are  more  prodisposed  than  others.  Tai>er- 
cles  are  moat  frequently  found  in  the  lungs,  e8|>ecially  at  their  apU^cs; 
there  are  usually  many  at  one  lime;  they  uuite,  the  walls  of  the 
bronchi  are  iuiplicaled  in  tho  process,  they  are  destroyed,  and  the 
caseou»,  partially -softened  contents  of  the  tubercles  are  coughed  up; 

'•ometimi*9  blood-vessels  are  rupturod,  giving*  rise  to  spitting  of 
btood  or  pulmonary  bEemorrhage,  A  space  thus  lefl  by  softened 
tubercle  is  calletl  a  eavifj/.  It  is  not  our  object  to  enter  more  into 
detAil ;  you  will  hereafter  learn  enough  of  this  unhappy  disease  in  the 
elinic.  Next  to  the  lung«,  the  most  frequent  location  of  the  disease 
i»  in  the  laryngeal  muv*ous  membrane,  then  in  the  iutestinal  mucous 
membrane,  even  in  the  rectum,  where  the  tuberculous  ulcers  and  ab- 
■cesuKS  also  ac(|uire  a  surgical  interest.     Tiibercluu  also  occur  in  the 

'bones,  especially  iu  the  spougy  ones,  such  as  tlic  calcaneus,  bf>dte9 
of  the  vertebne,  and  upjjcr  epipliyses  of  the  libia.  Although  the 
lymphatic  gland»  arc  often  diseased  in  tul»erculoHis,  miliary  tubercle 
proper  b  hurdly  ever  seen  in  them;  still  iSc/iäppcl  fouud  them 
there  also. 

The  viewa  as  to  the  etiology  of  tuborctilosis  have  changed  «onder- 
fully  of  hte  years.  Formerly  it  was  not  doubted  that  it  was  partly 
an  idiopathic  disease,  partly  due  to  hereditary  prediKposition.  Hence 
we  spolce  of  a  tuberculous  as  we  did  of  a  scmfulo'js  diaihejti^,  and  th« 
two  were  considered  as  related,  although  not  identical.  Xuennec 
started  the  view  that  the  small  nodular  neoplusix*  (gray  miliary  tuber- 
cles) were  the  primary  development,  and  by  eoniluence  and  growth  led 
to  the  destruction  of  the  affected  tissues,  Tho  division  of  tubercles 
into  miliary  gray  p<'int8  and  into  cheesy  nodules,  the  very  peculiar 
acute  miliary  tuberculosis,  the  connection  of  ttiberoulosis  nith  other 
and  especially  with  chronic  suppurative  inflnmmiitions  and  those 
tending  n  cnseou*  degeneration,  wore  gradually  developed  and  in 
many  places  remain  obscure,  although  the  idea  of  tubercle  Ima  been 
rendenid  more  limited  and  precise  by  Vtrchoic,  so  that  at  present 


4Ö4 


TCBERCULOSra 


every  new  formation  that  lias  undergone  caseous  dej^eneratina 
considered  us  tubercle.     It  was  reserved  for  Jiuhl^  by  careful  oxpc 
tnentü,  to  arrive  at  the  Idea  that  acutn  miliary  tuiHTculn^iis  whs  lbrpn>- 
per  typo  of  lubc>n.'^utou»düoasc;  he  found  it  mostly  combiiKil  witbuld   m 
cuBeous  or  purulent  iuOumuiatory  foci ;  be  made  the  bold  aasortMn«.^ 
(hut  it  tiUvavs  resulted  from  absorption  of  substHOL-e^  from  tlieee  focl^ 
According*  to  this,  tuberciilnsis  was  an  infectious  disf^ase,  a  frcrl  c^^,^ 
nodular  exunthenia  oil  and  in  inlernal  organs,  caust^sl  by  the  Bhsor^^^ 
tiou  of  an  injurious  Hubtitance,  particularly  from  old  cust^oua  poiuts^^. 
inflanimution  in  thu  lymphatic  g-lands,  lungs^  buoe,  etc.,  and  bom»  q^ 
these  parti<:lcs  may  have  a  »pecific  infectious  action,  m»  emboli  in  t>v 
lymph-  and  bloud-vesscls.     Invcslif^ations  of  Inle  years  have  sbo«n       j 
that  many  deal  ructions— in   the  Imigs,  for  instance — «hirb  prpn> 
ously  h.'td  heen  considered  due  to  miliary  tuberx:ulosia  a»  ii  mattentf 
course,  are  iuspiasated,  easeoua,  and  partly-softened  (>p>>t5,  tliattntot 
be  regarded  as  the  result  of  a  simple  chronic,  uleerative  iullumnlatini^ 
as  no  miliary  tubercles  are  foucd  in  them,  but  only  larpe-rcllod  ikSl' 
trntiun.     It  serin»,  indeed,  that  even  in  pulmonary  t'ibeiculonatbe 
furmutiun  of  true  tubervie  is  to  be  re^rded  as  t<e<x>ndury  ami  trv- 
quent,  but  by  no  inean^  uecessary.     2fiemeyer  deserves  f;real  cmÜt 
for  hiäprnctieal  application  of  this  view,  aocordinj^  to  whiefa  a  Jiatii^ 
esiK  to  chronic  purulent  hißntnmationa  of  cf^rtatu  orr/arig,  but  not  tAc 
tubcrcuioua   injection,  icouid  be  congenitnl.     This   view  is  of  Iito 
greatly  supported  by  the  fuct  that  atletnpts  to  render  animals,  n(N> 
cinlly  CJuinoa-pijifs  and  mbb'tts,  tuberculous,  have  suecredoL    In  tlitise 
lit  tieaninialsirrital  ion  of  very  short  duration  exciU-sinHad.iiKitioiiwiiii 
cascnua  purulent  products,  and  from  this  fnons  reeidl.t  a  tutwrculoa 
dyscrasia,  which  evinws  itself  in  tlie  product  im»  portly  of  miliiirr  lttl)e^ 
clef,  t'specinllyon  the  serous  membranea,  partly  nf  yellow  nodules  iutlie 
\\\n^,  lirer,  spleen,  en'.,  and  causes  death.    These  very  iiitercslinpei- 
periments,  which  were  bojrun  by  I'lV/t/wm.aud  repeated  by  Xc^erfutj 
Wyis^  Fox,  Klefn,  Cohnheim,  Wal4cnburg^  Menzel,  and  other»,  witfc 
the  same  result,  but  with  difTerentinlerpretatioiis,  scora  to  me  to  prim, 
what  I  h:ivc  alwiiys  malntiiined,  that  tubercle  is  merely  n  peoditr 
form  of  inflammntory  new  formation  ;   that  ts,  that   liuliCs  view  is 
enrrect.     But  it  is  tin)M)rtant  to  remember  that  these  iiioruUtJvBs 
only  succeedeH  in  animids  havin»  a  tfindeney  to  cheesy  dep'nenli«»^ 
aa  rabbits,  etc.     TUn'tßeinch  says  these  ainm»ls  become  tubcnrukw^ 
whenever  they  have  a  chronic  inRnrnmation.     Id  dngs  tbc  iuuouisli'>aK 
does  nnt  suceeed. 

[Tbe  tendency  for  patients  with  points  of  chwsy  d^«Mrtti<^ti 
to  become  tul)ercnloua,  explains  tbe  presence  of  young  miliar;  lu- 
borclcs  in  the  lungs  of  pattenta  with  advanced  phthiai»  ;  llie  UtMC 


UflBONlC  lNFLA5UiATI0N   OF  THE  SOFT  TAIITS. 


46S 


«»ocaaioued  the  former.  Ä  long  step  in  the  etiology  of  phthiEia  was 
scnade  whuu  VitUmin,  from  numeruuit  üxpcrimcnts,  declared  the 
^nuiamiaaion  of  tuberculosis  from  one  penwu  to  another  ;  he  said  if 
Cabcrculouä  matter  was  introduced  into  the  body  of  un  animal,  it 
«KcquinMl  true  tuWreulosis.  It  mad<^  no  difference  if  the  introduc- 
tion w»H  by  inoculation,  injection,  or  feeding  ;  it  was  only  important 
t,bBt  the  tuberculous  matter  should  bo  fresh  and  nndcoomj^osud. 

It  is  only  of  late  that  the  numerous  apparent  contrndiolions  in 
the  rwulttf  of  dilfertnt  f  iperimentera  have  bi-en  exptaineil.  Fintt  it 
iraA  shown  that  the  iutroductiun  of  iitdifTerent  bodies  only  induced 
taborculosis  when  the  animala  were  at  the  same  time  exjKiBed  to 
othtT  o PI >urt unities  for  infection  with  tubercle.  It  was  ftnind  that 
rabbit«  became  tuberculous  in  the  laboratories  where  these  cxpcri- 
oientä  wert*  made:,  even  when  nothing  was  done  to  them  ;  when  not 
in  th«  Laboratory,  tuherculi ration  dir]  not  follow  inoculntion  with 
indifferent  bodies,  and  they  could  he  inoculated  with  all  kinds  of 
cmseous  inSammatory  products  without  showing  signs  of  tubercu- 
losis, but  th:it  certain  pathological  product«  invariably  produced  it. 
It  makes  no  difference  whether  for  this  purpose  wo  ui4e  a  piece  of 
tabcrcalitiis  peritomeuin,  pia  mater,  or  cheesy  portion  of  lung,  tes- 
ticle, or  lymphatic  gland  ;  always  within  a  short  time,  according 
to  Cohnheim  and  Satomonten,  in  rabbits  the  twenty-first  day,  in 
GaiDCa-pii;s  a  week  e:irlier,  there  was  an  eruption  of  tubercles,  when 
thu  iaoculaiion  was  made  from  man  to  the  animal  or  fmin  one  ani- 
mal to  anoihcr. 

fVom  those  nndoubted  results  of  experiments  tuberculosis  must 
be  regarded  as  a  pecnliarly  infectious  disease  ;  all  caseous  products 
do  not  induce  it,  only  those  are  active  that  bad  previously  hocn 
regarded  ai  products  of  tuberculous  neoplaxia,  but  are  now  consiii- 
ered  the  cause.  Hence  the  views  held  originally  by  Laennec  and 
/iolito.i4Ay  as  to  the  causal  relation  of  acute  miliary  tuberculosis 
jvfid  tulwrculnii«  infiltration,  again  took  positluu.  Tuberculosis  is 
pXfited  by  the  transfer  of  tuberculous  matter,  and  by  nnltiing  clee. 

Observation  showed  that  not  only  specific  tuberculous  product«, 
t^m  fpata,  infiltrated  tissue,  etc.,  proved  active,  but  investigation  of 
f.iiWmihwis  in  cnlflf  («o-cftlled  Pcrhn/'ht)  showed  that  feeding  on 
tlf  milkof  cows  with  this  diseaiie  could"  transfer  it  to  other  animals  ; 
c»r  that  livine;  in  the  same  stall  with  them  would  communicate  the 
(jiaease.  Vifieniin  ha«.-  found  that  dry,  dusty  tuberculous  matter  re- 
Tnained  active,  so  it  wa«  natural  to  suppose  that  tuberculosis  in  man 
ooitld  also  be  induced  by  a  material  and  prnbahly  dast-liko  oonta* 
JBi«n,  and,  from  the  gi*eat  frequency  of  the  primary  disease  in  the 

>gs,  that  tbey  were  the  rao«t  common  way  for  the  infection  to 
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enter  the  bcxly ;  hence  Cohnkeim  called  it  an  inhalntion-dii 
althougli  tho  vtrutt  may  bo  takcu  iu  by  tbe  iiilcKiiue»  and  other  wayK^ 

Transfer  of  the  dUcasc  from  niaD  to  animals,  do^,  rabbit«,  etc., 
by  inhalation  of  finely-divided  products,  has  been  proved  by  Dumer»; 
OU9  cases  from  acute  miliary  tubercle,  tubcrculouB  »puta^  and  tbi 
product*  of  cheesy  metamorphose»  from  the  luiiju^s  and  lymph-glands, 
and  granulations  from  scrofulous  inflammatione  of  the  bones  and 
joint«.  So  you  see  liokitansAy  was  correct  when,  in  hi«  f  undamen* 
tal  work,  he  deneribcl  yellow  tubercle«,  cheesy  metamorphosis,  tu- 
ht-i-culoua  intilti'ation,  tubercuIosL«  of  the  bones  and  i^vnovial  mem- 
branes, -ds  results  of  tuberculoi^is,  and  treated  scrofulouti  inflammatioa 
of  the  lymphatic  glands  as  tuberculosis  of  these  organs. 

The  infectious  nature  of  tuberculosis  once  proved,  the  next  que»- 
tion  was  as  to  the  nature  of  tuberculous  virus.  J/uftcr  and  JiUbi 
had  already  a^lvanced  the  view  that  it  was  a  fungus  ;  of  late,  cocci 
have  been  found  in  the  products,  "  monas  tubcrculosam  "  haa  been 
cuhirated,  and  itit  inocniatior  is  said  to  induce  the  same  effect«  aij 
those  from  tuberculous  products.]  ' 

If  from  what  has  just  been  said  we  recognize  to  the  full  extent 
the  immense  progret-N  recently  made  in  the  knowledge  of  tubercu- 
losis, still  wu  must  not  fail  to  see  that  it  does  not  fully  cxphtiu  the 
interesting  connection  between  some  chronic  surgical  diseases  auti 
tuberculosis  of  internal  organs,  especially  of  the  lungs.     Although 
there  are  a  good  many  ea^es  where  pulmonary  tubercle«  folio« 
chronic  suppuration  of  bones  or  joints,  and  rascous  degeneration  of. 
swollen  lymphatic  g1and<<,  jnst  as  often  death  of  the  patient  result«, 
after  years  of  illness,  from  exhaustion,  and  on  section  we  do  not 
find  a  trace  of  tubercle.     L'nder  some  circumstances,  too,  there  i* 
no  absorption  of  the  caseons  masses,  or  else,  if  alworhed,  they  do 
not  induce  tubercle.     This  would  go  to  prove  that  there  must  not 
only  be  a  disposition  of  inflammatory  foul  to  become  caaeou^  but 
also  a  disposition  to  the  dissemination  of  tubercles,  and  that  ih«« 
two  dispositions  are  not  necessarily  combined  as  in  the  rabbit  »ad 
Guinea-pig.     The  fact  that  around  a  small  inoculation  a  chewv 
focDS  forms,  and  from  this  disease  is  disseminated  to  the  internal 
organs,  i«  a  peculiarity  of  these  animals,  as  it  is  of  some  hatnin 
beings.     This  pocnliarity  is  called  the  tuberculous  diathet^is.    N« 
must  I  hide  from  yon  that  some  pathologists  only  acknowledge» 
freqnent  coincidence  between  chronic  suppurating  or  caseous  foci 
and  tubercle,  and  refer  both  to  a  common  unknown  cause.     But  oil 
this  cannot  prevent  me  from  recognizing  the  exceeding  value  of  the 
above-described  recent  ubHcrvations.  and  regarding  themaaooeo' 
the  greatest  adrancea  of  modem  pathology. 
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fModcro  views  of  tuberculosis  have  affected  the  trtfttment  ; 
^rstly»  aa  to  prophylajciii,  kuuwiiig  ibal  it  may  Dot  only  be  derived 
'from  men,  but  aUa  from  bcastii.  But  the  surgcou  tsi  t^specially  in- 
terested in  the  extension  frnm  local  foci :  wc  do  not  know  bow  long 
it  may  reijuirc  for  n  general  infection  to  result  from  a  local  affec- 
tiou  ;  we  cannot  always  decide  whether  an  external  tuberculous 
focus  U  the  result  of  a  primary  local  infection,  or  whether  there 
h&9  been  tuberculoois  in  some  other  part  of  the  body  that  haa  c«- 
«utpc-il  nur  observation.  Cohnheim  »aya  tlie  bronchial  and  tracheal 
lymphatic  glands  have  often  undergone  caseous  degeneration  when 
DO  tubercles  can  be  found  in  the  lung»  ;  as  we  have  «tatcd.  breathing 
\A  the  commoncNl  mode  of  infecliou,  and  the  lyinph-gland»  are  the 
best  soil  for  developing  the  poison.  Tbe  course  of  the  diseai<e  varies 
greatly  in  man  ;  sometimes  the  general  infection  iniDiediately  follows 
the  local,  again  years  inten-ene,  or  it  never  occurs.  The  local  pro- 
oem  cicatrises  oroaloifiea,  and  the  tuberculous  vinis  become«  inno<-a- 
oas.  Many  obfw>rvationa  prove  that  tuberculosis  is  inherited,  but 
wp  do  not  know  how  the  semen  or  ova  c»n  carry  it  ;  marriagea 
ahould  be  avoided  among  those  who  are  tuberculous  or  come  from 
tabi'reuhmst  families.  From  the  great  frequency  of  tuberculoids, 
and  the  various  opportunities  for  its  inheritance,  transfer,  etc.,  why 
does  it  not  become  even  more  common  ?  (Johnheitn  thinks  this  is 
because  our  generation  »s  acqtiiring  a  certain  immunity  to  the  virus  ; 
he  thinks  this  immunity  will  aim»  expluin  why,  iu  some  patients, 
local  tuberculous  aflfections  do  not  become  general. 

Local  foci  may  sometimes  be  removed  by  a  sharp  scoop  or  by 
resecting  joints,  etc.,  and  general  infection  be  thus  prevented  in 
some  cases  ;  but  often  tlic  process  begins  again  near  the  site  of  the 
operation,  or  the  granulations  covering  the  wound  become  tuber- 
culou« ;  cicatmation  may  still  go  on  but  within,  the  granulations, 
instead  of  changing  to  connective  tissue,  have  tubercles  disseminated 
through  them,  these  bccomo  cheesy  and  fuippurate.  The  common 
treatment  for  local  tubercle  has  been  removal  and  cauterization  of 
the  surrounding  parts  with  chloride  of  zinc  or  iron,  caustic  potash, 
etc  Now  it  is  claimed  (^fo»etiß-Moorhof)  that  iodoform  has  a 
decided  antitnberculous  action.  The  wound  left  after  removing 
diseased  parts  should  be  tilled  with  iodoform,  then  normal  granula- 
tions develop  which  change  to  firm  connective  tissue,  and  cure  re> 
mains  perfect.  We  do  not  know  wliy  iodoform  acts  thus,  but  con- 
tinuous development  of  iodine  takes  place  on  the  surface  covered 
with  the  iodoform  ;  there  is  no  decomposition.  Under  this  applica- 
tion there  is  little  local  or  constitutional  reaction,  and  only  a  slight 
traumatic  fever  from    absorption  of    non-inflammatory  secretion. 
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Tho  natritinn  of  patients  treated  vitfa  iodoform  almost  alvayH  im' 
proTM  ;  they  look  well,  increase  in  weight,  but  in  rare  cases  it  haa 
proved  a  fatal  poison  ;  favorable  a*  has  been  the  eiTect  on  the  local 
afTections,  some  patients  go  on  to  lUc  of  the  general  di»casc.     MoU-^ 
»choH  used  it  inlttmally  againiit  tuberculosis,  and  even  claimed  ihi 
with  it  hfl  bad  eured  tuberculous  wcDtngitts. 

Prof.  M.  B.  Satuh,  ^\Vw  York  Medical  Jiecord,  May  25,  188%^ 
give»  an  intoresting  article  on  "  lod'jform/'  in  which  he  states  that 
bo  has  seen  two  cas«»  of  acute  mania  due  to  poisoning  by  ext«rDal 
use  of  this  drop.  The  symptoms  were  melancholy,  delirium,  dis- 
gust for  footi,  emaciation,  profuse  sweating.  With  this  as  with  other 
substances,  fresh  wounds  absorb  more,  rapidly  than  granulating  ones. 
The  proportion  of  cases  that  suffer  constitutional  effects  from  the 
local  application  of  the  remedy  mUAt  be  very  small. 

Schüller'fi  experiments  led  him  lo  believe  that  anti-bacteria^^ 
remedies,  such  as  carbolic  acid  and  benzoale  of  s<Hla,  had  a  flirectq^f 
curative  effe<rt  on  tulx-rculosj«,  but  this  has  not  been  proved. 

Ilencc,  the  fimt  efforts  of  treatment  should  be  to  iuereaae  tb^^ 
resisting  powers  by  good  diet,  and  removo  any  disease  likely  t*:^ 
cause  tubercnlottis  ;  in  the  case  of  limbs,  to  amputate  early  ;  in  cas^Mi 
of  catArrhs,  to  euro  s|>eedily.  In  some  vases  change  of  residenoo  t^=> 
a  sonthem  clime  for  some  years  may  be  desirable.] 

The  new  etiology  of  tubcreutosi«  has  given  treatment  n  peculiar'T^M 
and.  Hi  a  casual  glance,  a  obanged  position.     We  now  have  lo  ast^l 
ourselves  the  following  question:  Is  there  any  remedy  or  mode  titr-^ 
treatment  by  which  we  con  provotit  u  person,  who  has  on  or  in  htns^ 
any  caseous  pus,  from  being  infected  with  tuberculosis^    To  this  yt^mm 
must  nt  once  say  no.     The  mode  of  infection  is  so  little  known,  tha   ~^ 
on  this  account  alone  we  could  not  speak  of  its  prevention.     Tlie  iifc-  - 
lerval  between  the  development  of  the  primary-  point  of  inflamntfttio»^ 
and  the  succeeding  tuberculous  infection  is  entirely  incomputsbi». 
In  some  cases  the  formation  of  tubercles  in  ihe  lungs  appears  to  fol- 
low almost  on  thö  heels  of  chronic  bronchial  catarrh,  whilp  in  ollwr 
crises  the  two  forms  of  disease  are  separated  by  year».    Typical  tub<?^ 
clcs  may  also  dry  up  and  become  indurated  in  various  ways,  ortI>*y 
may  rapidly  incr^-ase,  unite,  and  soften.     In  short,  the  variety  of  lie 
process  is  very  groat.     But  all  this  gives  no  starting-point  for  tl>e 
treatment.     As  reganis  hereditary  influence,  to  which  so  much  !■»• 
portance  is  properly  attached  in  tuberculosis,  some  enigmas  havebf« 
Holved  by,  and  some  former  ox|M>rience8  readilv  adapt  tbemseb'wto, 
the  npw  vie-^-s.     If  tnie  tubercle  could  only  develop  from  infection 
through  the  patient  himself,  of  course  there  could  be  no  tjilk  of  dii*^ 
inlieritanco  of  tuberculosis  iu  the  strict  moaning  of  the  term.    Oi'j 
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the  tendency  to  chronic  inflaniniiiuons,  ending  in  suppuration  and 
caseous  degeneration,  is  hereditary  ;  in  other  words,  the  sorofuloua 
diathesis,  not  the  tuberculous,  is  hereditary.  We  niust  bear  this  in 
mind  ;  the  experience  of  family  physicians  agrees  with  it  entirely ; 
but  we  must  understand  that  such  general  rules  are  only  true  in 
theory.  The  hereditary  teudimcy  to  diseases  of  certain  organs,  and 
to  certain  forms  of  di^-sse,  is  such  a  complicated  question  that  we 
should  be  very  reserved  in  staling  general  laws  about  it.  Apart 
from  the  occasional  accidental  compUcatioiiE,  such  as  meningitis, 
hemorrhages,  pneumoÜiorax,  empyema,  peritonllts  from  perforation 
of  iulestiiies,  pvwniia,  etc.,  tubcruiilosis  may  prove  fatal  by  extensive 
suppuration  and  the  rapid  febrile  marasmus,  or  by  amyloid  degener- 
ation of  internal  organs  due  to  the  suppuration,  or,  lastly,  by  acute 
miliary  tuberculosis,  L  c.,  by  an  exteci^tive  eruption  of  tubercles  in 
internal  organs,  aecompauied  by  generuJ  poisoning,  where  the  pa- 
tient b  in  a  typhoid  state.  In  the  earlier  stages  recovery  may  take 
place,  but  leaving  a  tendency  to  relapse. 

If  we  put  together  what  may  be  said  about  the  indications  for 
treatmimt  of  tuberculosis,  it  would  be  about  as  follows :  Wo  cannot 
prevent  either  the  developineut  or  progress  of  tubercles.  Hopeless 
as  this  sounds,  it  remains  to  be  added  that  medical  eare  may  aocom- 
plish  something  in  hindering  Ibe  development  of  those  processes 
which  are  so  often  followed  by  tuberrulosis.  The  early,  careful, 
general  dietetia  and  local  treatment  of  chronic  diseases  of  the  bones 
and  juinta,  and  cvcu  the  ampuLatioii  of  limb.H,  or  the  resection  of 
bones  at  the  proper  time,  may  prevent  the  development  of  tubcrcia 
lo  the  same  way,  great  care  of  catarrhs  of  all  sorts,  and  their  most 
perfect  removal,  is  undoubtedly  the  most  effectual  thing  we  can  do 
to  remove  the  tuberculous  infection.  In  tubcreulosis  the  treatment 
is  the  eame.  All  the  remedies,  baths,  and  places  for  treatment,  that 
are  prescribod,  have  for  their  object — 1,  to  remove  or  diminish  the 
existing  catarrh  or  other  primary  disease  ;  2,  to  improve  the  nutri- 
tion of  the  patients,  who  arc  generally  emaciated  ;  3,  to  avoid  every 
thing  that  can  render  the  pntients  feverish.  T  must  leave  it  for  the 
lecturer  on  clinical  medicine  to  make  you  better  acquainted  with 
the  important  principles  of  tretitment  iu  this  frequent  and  fearful 
disoase. 

3.  Arthritis^  or  gout,  is  n  tendency  to  disease  which  usually  Ap- 
pears ürst  about  tlie  thirtie:h  t<]  the  forty-fifth  year  of  life  and  later  ; 
it  is  often  confounded  with  chronic  rheumatism,  but  really  diflers 
from  it  considerably.  True  gout  is  a  rare  disease  with  us,  and  is  dis- 
tinguished from  rhoumalism  i>y  the  fact  that  it  occurs  in  attacks, 
often  recurs  only  once  a  year,  or  at  stated  intervals^  wliilo  meantime 
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tho  individual  remains  perfectly  well.     Gout  is  a  diseane  of  the  rirfTi_ 
and,  as  old  phjstciona  who  had  it  thcinK'Ives  usud  to  say,  of  wUo  mci%-^ 
It  oncura  chiefly  in  men  who  lead  a  comfortable^  luactivo  Hfe;  it  tii^:^^ 
unfreqiieittty  di>!tccU(ls  to  the  next  ^enerotiou,  but  always  spp<^^^. 
Grat  aft(-'r  middle  age.     Maroci/,  SyiUnfutm^  and  many  other  eel  _^ 
bi-atcd  physicians»  suffered  from  gout.     The  inflammations  oocurric--^ 
in  gout  arc  chiefly  limited  to  oeriain  joints,  and  the  part«  arou-^^ 
them.    The  joint  between  the  metatarsus  and  the  first  phalanx  of  t^tj^ 
big  toe  is  affected  particularly  often ;  this  is  the  seat  of  true  podag>^ 
The  wrist  and  the  joints  of  the  phalanges  may  also  be  atUokcd   by 
gout;  here  it  is  culled  chiragra.     The  skin  over  the  joint  is  iiaplj'. 
cnted  in  these  innamiiiaLioiis.     During  the  attack  it  beoomesbrifit 
red  and  very  sensitive,  as  in  orysipcla«  ;  and,  in  rare  CAMS,  olem 
may  form  during  this  process.    Arterial  thickeninga  (atheroma  of  die 
arteiy),  with  tlieir  occasional  results,  cerebral  apoplexj  and  uaB« 
gnngrene,  are  not  unfrequent  in  arthritic  patients.     Corpulence,  db> 
eases  of  ttie  liver  and  kidneys,  may  also  aceom|iany  gout;  granJ, 
especially  a  Gnc  grunular  exüretion  of  uric  ur  oxalic  uctd  from  tin 
kidneys  into  the  bladder,  is  uol  unfrequent,  but,  just  as  freqaenllr, 
large  renal  and  vesical  ealcjli  develop.     In  the  diseased  joints  ud 
sheaths  of  th:>  tomions  considcrahlc  quantities  of  iiratea  have  bm 
seen,  occasionally  in  such  quantities  that  they  rorered  the  arttenhr 
surfaces  and  ciipsulc  like  a  while  granular  coating.     An  attack  of 
gout  is  usually  preceded  for  some  time  by  a  general  feeling  of  bcia» 
out  of  sorts,  which  disappears  as  soon  as  the  inflammation  iltick» 
some  external  p:>int,  usually  a  joint     Tliese  inHaminations  Inst  t«o 
or  three  weeks,  ami  then  subside,  often  leaving  permanent  thickoninir  '\ 
of  the  joint;  but  in  other  cases  the  iHsemed  limb«  often  remain tta- 
changed  for  years.     In  some  old  arthritic  patients  these  stons-lik^ 
gout-nodulos  are  also  found  in  the  skin,  as  in  that  of  the  oar,  ai  vrll 
OS  in  the  joints  and  sheaths  of  the  tendons.     If  these  nodules  bmic. 
off,  the  masses  of  lime  and  urates  may  bo  scooped  out  with  an  esr — 
spoon  ;   the  rom}ilete  suppuration  and  closure  of   these  opoo  uk^ 
Tory  painful  gouty  nodules  then  lost  for  months.     Operation«  witE^ 
the  knife  in  sul'Ii  cases  should  be  CJirefnlly  avoided.     The  onÜMf^»' 
attack  of  podagra  never  ends  in  suppuration,  always  in  rewK 
From  this  otiulogical  relation  of  the  abnormal  deposits  of  urio  sow 
to  the  joint  affection,  gout  has  also  been  called  arthritis  urica. 

The  treatment  of  tho  aitaok  of  g-iut,  of  the  gouty  articular  ii 
(lammation,  is  to  be  distinguished  from  the  general  treatmonU 
former  almost  always  runs  a  typical  eourse,  which  is  not  material; 
ehanged  by  treatment.     The  first  indication  for  medical  aid  i»  toi 
leviate  the  piua  by  moderatiog  the  inflammation ;  for  this  pn 
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ice  nif^fat  answer  very  well,  if  there  were  not  certnin  reaBona  for 
fearing  its  efTectp,  for,  from  the  frequent  presence  of  atheroma  of  the 
smaller  urteries,  great  cold  might  induce  gangrene.  There  is  not 
oiucb  tu  be  üuid  against  the  applicatioQ  of  cold  compresses,  cold  fo- 
mentalioits  uith  lead-wster,  weak  solutions  of  nitrate  of  silver,  or 
local  applications  of  leeches;  but  many  gouty  patients  prefer  graas- 
ing  the  joint  and  wrapping  it  in  wadding.  Profuse  diaphoresis,  in- 
duced by  hot  tea  and  hydropathic  packing,  is  said  tti  sliorten  the 
attacks.  In  the  conslitulioiml  Irestniont  ol  llio  arthritic  diathesis, 
mineral  waters  take  the  ßr&t  rank.  Gouty  patients  should  be  ad- 
vised to  use  the  waters  of  Karlsbad,  Kissingen,  Homburg,  Vichy, 
and  other  saline  springs,  also  t  lie  thermal  w  aters  of  Teplit*,  Gastein, 
AVifsbaden,  and  Aix-la-Cluipellc.  But  we  may  expect  an  acute 
attack  of  gout  to  follow  the  uso  of  wann  baths. 

4.  The  Bcorbutic  dytertma  manifests  itself  in  great  fragility  ot 
the  capillary  resüels,  and  consequent  subcutaneous  htcniorrhagcs, 
which  result  from  ruptures  of  the  vesitels  or  from  diapedcsis,  and 
may  be  induced  in  frogs  by  poisoning  them  with  ordinary  salt.  This 
disease  is  supposed  to  be  duo  to  dissolution  of  the  blood,  without 
any  accurate  description  being  given  of  the  blood-change  causing 
the  chanjie  in  the  vessels.  The  disease  is  ahnost  entirely  endemic, 
for  instance,  on  the  shores  of  the  Biiltip,  and,  in  a  surgiral  point  of 
view,  is  not  very  interesting.  When  treating  of  ulcers  in  the  next 
chapter,  we  shnll  rffer  to  it  again. 

6.  The  ayphilitic  di/HcrttJiitt.  Although  I  do  not  propose  to  in- 
clude syphilis  in  the  subjects  of  thfise  It'Cturos,  still,  fur  iho  sake  of 
completeness,  I  must  make  some  remarks  on  it.  This,  like  tlie  above 
diathesis,  developed  in  man  nt  some  time,  but  now  it  Is  spread  entire- 
ly by  inoculation.  The  person  inoculated  is  syphiHlic  from  the  mo- 
ment the  virus  tskcs  effect.  In  speaking  of  syphilitic  diseases  in 
general  terms,  tlirte  «lifTerent  diseases  arc  included:  (1)  ^onorrAow, 
a  blennorrhoea  of  the  vagina,  then  of  the  urethrn,  which  thence  oc- 
cmaionally  extends  to  the  excretory  ducts  of  the  testicles  and  pros- 
tate, and  may  induce  gonorrhreal  prostatitis  or  orchitis  ;  prolifera- 
tions of  the  papillarj-  bodies,  In  form  of  the  so-called  condylomata 
(from  KovdiXo^,  a  button-like  prominence  on  bone),  often  o<.*our  where 
gi>norrhicaI  pus  stagnates  ;  (S)  the  soft  chancre^  an  ulcer,  usually  on 
the  giant  and  prepuce,  which  frequently,  through  the  lytnphatic  res- 
sels,  excites  an  inBammation  of  the  inguinal  glands,  which  bus  a  great 
tendency  to  go  on  to  suppuration  ;  (3)  the  proper  syphilitic  ulcer, 
the  induratfd  chancre.  In  this  the  general  disease  occnrs  at 
time  of  inoruUtion,  while  the  Hrst  and  second  form  remain  rela* 
locoL     In  inoculation  with  the  secretion  of  a  true  syphiUtia 
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the  entire  organism  is  infected  at  once  ;  a  series  of  chronic  itiBftroma-' 
tioiis  occur  iti  the  most  vurieH  organs,  which  have  at  first  a  mor«  pro- 
ductire  character,  but  soon  lead  to  disintegration  of  the  inflltratcd 
tissue  and  assume  an  ulcerative  destraoiive  oharactcr.  The  fullowing 
BymptoDiä  may  appear  in  ayphills:  eruptions  on  the  skin  of  blotohe8| 
papules,  He¥(iUBmatlon«,  and  nodules ;  ulcers  in  the  fauces,  on  the  lips 
und  totigut*,  and  about  the  anus  ;  osteoplastic  and  ulcerative  periosti- 
tis and  uslitis,  especially  on  the  tihia,  cranial  bonea,  sternum,  eto. : 
chronic  indummations  üC  the  greatest  variety,  usually  with  ottaeoc 
dtgcneratiuu  in  the  testicle»,  liver,  brain,  and  possibly  in  the  Iue 
The  nodular  circumscribed  product  of  syphilis  is  called  by  VtrcÄow 
"gummy  tumor,"  by  £  Warner  "syphiloma/*  Syphilis  may  also 
be  inherited  ;  children  are  bom  with  it  ;  the  dyscrasia  may  be  car- 
ried by  the  sperm  to  the  ovum,  or  he  in  the  ovum.  It  is  still  dis- 
puted whether  a  healthy  woman  who  has  been  impregnated  by  a 
healthy  man,  and  has  become  syphilitio  during  pregnancy,  can  cod- 
vey  the  disease  to  the  foetus,  and  whether  a  fcstus  begotten  by  a 
syphilitic  man  who  has  no  ulcer  on  the  penis  can  infect  the  healthy 
mother.  It  is  also  disputed  by  some  that  the  veuercal  poisoa  can 
pass  through  the  placenta.  _^m 

Gonorrhu'a  ami  the  soft  chancre  are  local  diseases,  and  arc  to  b«^ 
treated  ns  auch.  Formerly  soft  and  indurated  chancres  were  regarded 
as  two  forms  of  syphilis,  with  many  connecting  links;  of  lato  the 
dualistic  theory  seems  to  gain  more  and  more  supporters,  although 
there  is  still  much  discussion  on  the  subject.  Many  surgeons  ron- 
sider  mercury  as  a  sfxicific,  or  as  a  sort  of  antidote,  in  syphilitic  dy»- 
crasia.  It  scorns  to  mc  pmved  by  recent  observations  that  this  is  iK>t^| 
exactly  true.  Constitutional  syiihilis,  which  only  attacks  a  person ^^ 
once,  may  in  the  course  of  time  be  to  some  extent  gotten  rid  of  by 
the  change  of  tissue ;  hence  all  remedies  that  greatly  promote  the 
change  of  tissue  are  in  a  certain  sense  antisyphilitic.  Most  frequent- 
ly treatment  by  sweating  or  purging  is  resorted  to;  occasionally 
syphilis  is  cured  by  a  treatment  of  six  weeks  ;  in  some  cases  these 
modes  of  treatment  must  be  continued  with  interrnplions  till  they 
prove  successful,  and,  finally,  some  cases  are  enitrely  incurable.  Oo> 
casionally  mercury,  by  inunction  or  internally,  in  various  preparations, 
continued  a  long  time,  removes  the  symptoms  of  syphilis  wiih  sur- 
prising rapidity ;  and  hence,  in  cases  where  we  dc&ire  to  arre<st  as 
quickly  as  possible  certain  ulcerative  forms,  especially  in  the  bunea, 
it  will  maintain  its  value.  Of  late  it  has  been  much  doubled  if  mer 
cury  alone  can  cure  sypbitis,  and  at  the  same  time  it  has  been  shown 
what  injury  may  be  induced  by  cotitinued  use  of  mercurials,  by  a  sort 
of  chronic  mercurial  poisoning  (bydrargyroais).     Th«  onercuriaUsti 
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id  anti-mercurialietts  havo  disputed  for  a  long  time ;  aud  in  the 
lait  decennium  it  has  entered  new  stages,  witbout,  however,  having 
brought  all  physicians  to  a  conclusion  on  this  question.  I  incline  to 
the  views  of  the  anti-mercurialistä.  In  the  course  of  your  studies 
yoQ  will  hear  still  more  about  this  important  and  intorosting  point. 
Iodide  of  potash  is  generally  recognized  aa  one  of  the  most  im|>or- 
tant  and  eflicacions  remedies  for  syphilitic  disease.^  of  the  bones  and 
glands,  while  it  does  little  good  in  other  syphilitic  diseases. 

[Rapid  cures  of  syphilis  are  rare  ;  and  many  patients,  apparently 
cored,  in  after-years  havo  syphilitic  eruptions  or  severe  forms  of 
syphilis  of  the  brain  or  other  internal  organs.  Hence,  we  should 
guard  against  being  deceived  by  the  apparent  effcet  of  a  short 
treatment ;  but  with  proper  changes  Ibis  should  continue  two  or 
three  years. 

Of  lato  it  is  claimed  that  in  the  secretions  from  gonorrhcea, 
chancroids,  and  chancre«,  micrococci  charactcristio  of  the  different 
diseases  have  been  found,  but  this  lacka  confirmation.] 
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LECTURE    XXX, 


LooilTrMtnicot  of  Chronic  IiiflAmmation:  B«at,  Cooiprewion,  Reiorbcnu,  Autipblo* 
gtktie«,  Don Tfttirir»,  Foatuda,  8«Conii,  Hoxv,  the  Uot  Iror.. 

It  bUII  rumuins,  at  the  close  of  the  chapter  on  chrome  inHamma- 
lioQ,  to  run  throujfh  the  reuiedies  that  we  moy  employ  locall}*,  and 
which  are  more  or  less  prominent  according  to  the  Cft*e.  Whore  w* 
do  not  succeed  in  Bnding-  a  constitutional  cause  for  a  olironio  ioflam- 
tnution,  we  are  lifniti?d  to  local  remedies. 

Absolute  rait  of  the  inflamed  part  is  neoessaiy  in  all  casea  where 
there  are  pnin  and  con^egtion.  When  possible,  these  are  combined 
wit))  elevation  of  the  diseased  part,  by  means  of  fiuspenaories  or  patU 
placed  beneath.  This,  by  facilitating  the  return  of  the  bl(X)d,  has 
the  effeet  of  rclievirif^  and  ßnally  remox'iiig  the  venous  tension,  which 
ia  favored  by  the  ab^ulut-c  reat,  and  hence  is  especially  important  in 
oases  where  venous  congestion  has  induced  or  increased  chronic  * 
inflammaliou. 

Compression.  This  is  applied  by  wrapping  the  diseased  p«rt-^ 
with  moist  or  elastic  bandages,  plaster-dressing,  stripa  of  adhesir«a 
plaster,  or  oven  by  covering  with  moderate  weights  {as  in  compressing 
swollen  inguinal  glands).  Compression  is  one  of  the  most  iroporiant.^ 
and,  when  made  to  act  repularly,  is  the  most  certain  mean«  of  re— 
moving  chronic  inHammatory  infiltrations. 

Massagt^  of  which  we  spoke  when  treating  of  distortions^  is  paf- 
ticularly  serviceable  for  getting  rid  of  old  infiltrations;  it  sooKtiRie« 
accomplishes  wonders  ;  but  this  method  of  trcntnient  must  be  fi>l* 
lowed  with  grimt  energy  and  penw^'erance. 

Moist  iC'irntth  in  the  form  of  cataplasms,  continuidly  appRo*!,»* 
also  very  elBcaeious,  as  are  also  the  hytlropathic  wrof^.  These  vt 
applied  by  dipping  a  cloth,  folded  several  times,  in  cold  water,  wrisg* 
ing  it  Out,  CDveloping  the  affected  port  with  it,  and  covering  wiw 
some  air-tight  substance,  such  as  oil-silk,  gutta-percha  cloth,  etc.,  and 
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J  this  dressing  every  two  or  three  hours.  The  akin,  at  first 
much  cuule<l,  »uoii  becomes  very  warm  ;  then  the  dressing  should  be 
renewed,  so  that  the  cutaneous  vessels  are  kept  aottve  by  the  change 
£roui  cuM  to  warm,  und  are  thus  placed  in  the  best  st»te  for  absorb» 
ing.     In  some  wise»  thcac  wraj)»  are  very  useful. 

Jie^oleent  remedte«.  Faruentutiüiis  with  Icud-WHU^r,  infu.sion  of 
arnica,  camomile-tea,  etc.^  have  some  reputatiuti  as  resolvent  uppU' 
cation»,  which  they  do  not,  however,  deserve  ;  they  rather  belong  to 
the  category  of  inactive  domestic  remedies.  Mercurial  Kalve,  mercu- 
lial  plaster,  ointment  of  iodide  of  potassium,  and  tim'ture  of  iodine, 
are  also  absorbents  which  may  be  employed  alternately  in  chronic 
iuflammations.  I  am  far  from  denying  them  any  elBcacy  in  such 
casea ;  but  you  must  not  expect  too  much  from  them.  Of  late, 
tiaeture  of  iodine,  in  doses  of  5-10  drop»,  lias  been  injected  into 
lymphatic  glands,  but  with  very  uneven  eflect.  I  pass  over  a  seriea 
of  resolvent  plasters  ;  they  do  little  good  in  tliis  wuy  ;  their  effeot  ia 
partly  as  slight  irritants  to  the  skin,  pnrtly  as  proteetivp  covoringB; 
in  some  cases  I  order  such  plasters  to  prevent  the  patient  from  ap- 
pb'i''K  suwething:  injurious;  mercurial  plaster  only  ha»  a  mi^licinal 
effet-t  when  used  for  a  long  time.  I  may  mention  electricity  aa  a 
discuticot  remedy  ;  ils  effect  does  nut  seem  to  be  very  great,  but 
CUM  «re  reporte<l  where  it  has  been  used  with  advantage ;  further 
ioTeatigations  should  be  made  on  t)iis  point. 

Antiphlogistic  remedies  proper,  sucb  as  ice,  leeches,  cups,  etc., 
about  which  you  will  learn  in  the  clinic,  are  rarely  used,  and  arc  only 

slig4it  temporary  benefit  in  chrouio  insidious  iuflammatJons ;  but, 
intercurrent  acute  atUcks,  tlioy  arc  jtjsl  as  useful  as  in  primaTlly- 
feeulo  inflwrnmalions.  Some  surgeons  of  the  present  time,  especially 
Von  E»inarch,  use  ice  continuously  in  chronic  torpid  itiHammations, 
and  praise  the  result  of  this  treatment. 

Dtrivativiui.  These  piny  an  extennivo  r^>le  in  the  treatment  of 
chronic  inflnmmations.  They  arp  so  named  because  they  are  suid  to 
remove  the  innammalton  from  its  location  to  other  points  where  it  will 

IcM  dangerous;  there  are  remedies  by  which  we  may  induce  outano- 

inflammntions  of  varied  grades,  nnd  which  have  been  proved  by 
«reful  obAer%*ers  to  have  nn  excellent  curative  effect.  The  phvaio- 
Isgical  explanation  of  the  mode  of  action  of  these  derirativea  ia  as 
yet  an  unsolved  problem.  It  is  sujiposed  that,  from  the  application 
of  these  remedies  near  a  point  of  chronic  influin nation  in  a  bone  or 
joint,  the  bIo«>d  and  fluids  are  drawn  outward  to  the  skin.  In  some 
eases  of  inflammation  accompanied  by  little  energy  nr  vuseularizalion, 
the  derivative«  certainly  have  rather  an  oppowte  elTect ;  i.  e.,  the  new 
acute  infUmmation  induced  in  the  immediate  vicinity  of  the  chronic  one 


^ 


47B 


LOCAL  TREaTUENT  OF  0HB0K1C  INFLAUUATION. 


causes  straogcr  fluxion  Lo  these  parts,  and  arouses  tlie  clironic,  torpid 
iuQummation  into  an  energetic,  »dive  state.  But  we  sliall  not  wony 
ourselves  trying  to  discover  tbe  physiological  way  io  wbicb  the«e 
remedies  act ;  this  baa  always  been  a  very  thankless  task.  Tbe  fol- 
lowing remedies  of  this  class  are  practically  useful :  NUraU  of  MÜvcr 
in  concentrated  solutions  mixed  with  fat,  and  nibbed  on  the  ekin  a 
couple  of  times  daily,  induces  a  dark-brown  laie,  with  silvery  lustre 
in  the  skin,  and  a  slow  detacbn-.ent  of  epidermis.  It  is  one  o£  tbe 
mildest  derivatives,  and  is  particularly  suitt^  to  tbe  joint  diseases  of 
sensitive  chililren.  Tincture  of  iodine,  esjjccinlly  the  strung  tiueture 
^iodine  3  jto  ubsolulc  idcohol  $j  dissolved  with  ether),  if  applied  to 
tbe  skin  momiug  and  evening.  Induces  a  tolerably  sharp  buming 
pain;  if  this  pointing'  bo  continued  two  or  three  days,  the  epidermis 
is  elevated  into  a  vesicle,  oecasioniilly  all  over  the  space  where  ibe 
remedy  has  been  applied.  Mlist&inff  /Uaitters  act  more  rapidly ;  they 
consist  of  powdered  cantharides  (lytta  vcsicatoria,  molüe  vosicatorius) 
rubbed  up  with  wax  or  fut,  and  spread  on  linen,  leather,  or  oiled  mufr 
lin.  Well-made  ordinnry  emplastrum  cantharidum,  in  pieces  as  larg« 
as  a  frane  or  u  dollar,  is  fastened  on  the  skin, and  in  twenty-four  hours 
a  Tesic:le  forms  under  it ;  tbis  is  to  be  puDCturud,  and  a  piece  of  wad- 
ding applied  over  it ;  tliia  dries  on  and  becomes  dutachod  in  three  or 
four  days,  at  which  time  the  detached  bard  layer  of  the  epidcnuis  has 
been  regeuenited  from  the  rete  MalpigluL  A  large  sponish-tly  blister 
may  be  applied  once,  or  a  small  one  may  be  applied  new  every  day  ;  tbe 
latter  method  is  calleil  vesicatoires  volantei  Lastly,  wo  may  apply 
plasters  containing  only  a  small  amount  of  cantharides,  and  only  in- 
ducing continued  redness,  Tliis  is  the  cmplastmm  cuntiiaridum  per- 
petuum,  or  einplastmm  nuphnrbii ;  it  is  worn  several  days  or  weeks  in 
succession.  Altliough  the  favorable  action  of  tlie  above  dt-rivntirf 
remedies  in  chronic  inäunimation  cannot  be  denied,  I  uiny  say  tliat 
particularly  tiuuturc  of  iodine  and  blisters  do  much  mure  good  in  sub- 
acute inQammntions,  or  the  slight  intercurrent  acute  attacks  in  cbronie 
inflammation^  than  in  the  painless  torpid  forms. 

The  remedies  stiU  left  to  mention  are  those  followed  by  tong'-ooa* 
tinucd  suppuration,  a  suppuration  which  is  kept  up  by  artificial  ex- 
ternal irritation,  according  to  the  will  of  the  physician.  Their  ose  ia 
so  d'miinislicd  during  the  lust  ten  years  that  at  present  very  few  Bur> 
gcous  resort  to  them. 

7\trtar-€tne(ic  ottämefU  and  eroion-oil.  \\Tjen  rejKiatedly  appUed 
to  the  skin  for  a  length  of  time,  in  about  six  or  eight  days,  or  in  irrit* 
able  skins  earliiT,  both  of  these  induce  a  pustular  enipiion,  wbiuh  is 
not  unfreqnently  painful.  When  these  pustules  begin  to  show  tlteai* 
■elves,  we  slop  tlie  applications  and  allow  tlie  pustules  to  hcaL     Cuo- 
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•<lerable  doatrices  not  unfrequcoUj  remain  ;  tbe  cBcct  of  these  rei» 
ediee  ia  ralhor  uuüeruia,  so  tLut  they  aro  not  often  used. 

Hy  fonticulus  or  &  foiitAnel  (from  foiis,  well),  we  mean  an  intco- 
tionally-iDduced  wound  of  the  skin  tliat  is  kept  suppurating;  it 
raaj  be  induoed  in  various  ways^  You  may  apply  an  ordinary  blister 
pIiu>ti.T,  tlifii  cut  the  blister  and  daily  dress  the  part  denuded  of  epi- 
dcrmia  wilh  oiutiutrut  of  cantharidcs  or  other  irritutitig  »idve.  Vuu 
vill  thus  indue«  a  suppuration  that  you  may  keep  up  us  lung*  as  you 
continue  this  mode  of  dre&sin^.  Another  way  of  making  a  fontuuel 
is  to  ioi-isc  the  skin  and  place  a  number  of  peas  in  this  iucision,  re- 
taining- thcra  in  poeiiiou  by  atliieeive  plustor.  The  peas  swell  up,  and 
are  to  be  daily  renewed  \  they  irritate  the  wound  as  foreign  bodies;  a 
aimple  ulcer  ia  thus  artificially  induoed.  It  ia  always  simplest  to 
make  the  fontanel  with  an  incision,  but  we  may  bum  the  ekin  thor- 
ly  with  any  caustic,  and  keep  the  rpsulting  wound  suppurating 

the  inlroductiuu  of  pcaa^ 

The  seton  is  a  small  strip  of  Hucn,  or  an  onlinary  lamp-wlck,  wliidi 
is  druwn  under  the  ekin  by  mcaus  of  a  peculiar  needle.  The  seton- 
ncetile  is  a  moderatcly*broad,  rather  long  lancet  uith  u  Iar}2;o  eye  at 
ita  lower  end,  to  carry  the  soton.  Setons  are  generally  applied  to  tl»o 
back  of  the  neck  in  the  following  manner :  with  the  thumb  and  fbre- 
6ug(rr  of  (he  left  hand  you  lift  as  large  a  fold  of  skin  as  possible,  trana» 

it  at  ita  base  with  the  threaded  setuu-ucedlc  and  draw  tlie  latter 
igb.     After  the  seton  has  lain  quiet  a  few  days,  and  suppuration 

ins,  pull  it  forward  and  cut  off  the  part  impregnated  with  pus ;  re- 
peat this  dutty.  Granulations  form  in  the  whole  can.-tl  occupied  by 
tbe  seton ;  these  aecrete  quantities  of  pus.  The  aeton  is  worn  for 
weeks  or  Donlba,  and  removed  when  we  wish  the  suppuration   to 
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Another  mode  of  inducing  continued  suppuration  ia  by  making  a 
flmigh  in  the  skin  b}'  means  of  heat  and  pre^'enting  the  resulting  grunu> 
latiug  wound  &ora  healing  by  irrituluig  dressings  or  by  introducing 

s;  this  may  be  kept  up  a  longer  or  shorter  time,  aecor<iing  to  th<» 
ect  desired.  For  this  purpose  there  are  two  modes  of  operation,  by 
Bo-cniled  moxa  and  by  the  Aot  iron,  Moxas  are  thus  prepared:  a 
wad  of  cotton  is  tied  tng(!ther  with  silk  thread,  then  awiked  in  spirits, 
bold  on  the  skin  with  forceps  and  there  burned,  Variima  grades  of 
bum  may  be  induced  by  the  longer  or  shorter  action.  There  are  other 
modes  of  prvparing  mozfc,  which,  however,  I  shall  not  here  describe, 
u  mox»  arc  now  little  used.  If  you  wish  to  induce  a  slough  in  tlie 
skin,  it  may  be  most  simply  done  by  strong  caustics  and  catutic 
patt«»^  or  by  the  hot  iron.  The  cautery-irons  used  in  surgery,  already 
mentioncHl  among  the  hemostatic  remedies,  are  thin  iron   rods  a  font 


4VR 


tOCAL  TÄEATICENT  OF  CHRONIC  D.TLA1IMATI0N. 


long,  with  wooden  handles,  and  with  a  button^fihapcd,  cylindrics 
prifimatto  end,  which  is  placed  in  a  basin  of  hot  cobIb  till  it  rcacbeftj 
a  red  or  white  huut.     With  this,  various  grades  of  bums,  even  to 
charring  the  skin,  aud  burns  of  variabhs  sizt?,  fonn,  and  depth,  may  be 
induced,  aoooixling  as  we  desire  extensive  suppuralion,  or  suieral  di»- 
Linct  small  ulcers. 

It  would  lead  mc  too  fiir,  and  not  be  veiy  comprehensible  for  ynu 
Hpreecntf  were  I  here  to  enter  into  nu  exhaustive  criticism  about  the 
choice  and  various  gradations  of  the  abovo  remedies,  Tliese  are 
tilings  tliat  you  learn  more  quickly  and  certainly  in  the  clinic,  &oin  the 
remarks  on  an  individual  case,  1  will  only  observe  that  the  appÜca- 
tion  of  the  more  intense  derivatives,  such  as  fontanels,  moxie,  setons, 
and  the  hot  iron,  to  children  and  susceptible,  delicate  persons,  should 
be  made  very  carefully,  and  had  better  be  avoided.  I  scarcely  evct 
use  the  hot  iron  as  a  derivative,  though  I  sometimes  employ  It  U> 
destroy  sjwngy  granulations  in  cariea,  occasionally  with  very  good 
effect. 

Almost  all  classes  of  remedies  have  for  a  time  been  somewhat  the 
fasliion,  according  to  the  prevailing  theories,  and  so  tbere  was  a  time 
when  moxfe,  the  hot  iron,  or  fontanels,  were  praised  as  universal  ten- 
odies  in  every  chronic  inflammation.  A  fontanel  was  applied  on  die 
■rmto  protect  the  person  against  rheumatism,  h.'emorrhoids,  tubenru- 
lusis,  or  cancer,  with  the  idea  that  with  the  pus  from  the  fontanel  all 
morbid  juices,  the  materia  peccaua,  were  thrown  off  from  the  bcdy. 
In  the  stime  way,  formerly,  at  certain  seasons,  purgatives,  emetics, 
venesections,  etc.,  were  resorted  to  yearly.  Kven  at  present  you  will 
hear  old  ptactitionnrs  tell  gleeftillv  how  this  or  timt  patient  was  pre- 
served from  a  multitude  of  ills  by  the  application  of  a  fontanel  I 
shall  not  presume  to  criticise  what  may  be  aocomplished  by  this  treat 
ment,  for,  as  was  mentioned,  we  are  far  from  knowing  how  to  mens* 
use  its  physiological  effect ;  but  we  should  mistrust  the  action  of  rera^ 
dies  tliat  are  re<:ommended  against  all  possible  disoasoSL 

[We  mav  apply  a  rubber  bandage,  or  {especially  for  swollen 
joints)  a  moistencd  rompre>ixed  »pongfi  kept  in  place  by  bandage 
Tlie  comprüwion  may  even  be  applied  by  JSmnarefi't  bandage  for  i 
short  time. 

Massage,  of  which  we  spoke  when  treating  of  sprains  i«  partic- 
ularly applicable  for  getting  rid  of  old  infiltrations ;  it  soraetimes 
induces  speedy  BUppuntlion.  and  the  case  goes  on  as  one  of  seal« 
abitcess,  or  the  chronic  inflammatory  producta  are  rendered  floid 
and  abitorbed  by  the  excited  blood  and  lymph  cimulation,  fnder 
it,  thickenings  dependent  on  true  imflammatory  neoplasia  may  dif- 
appear  rapidly  ;  even  coagulated  fibrtne,  snch  as  we  somelimc»  find 
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^tt  chronic  inflammations  of  tho  nerve- «heatliR,  may  be  reabsorbed. 
^WaiJcs  iu  loi'al  cffoot,  massage  may  stimulate  tbo  kidneys  to  ia- 
,      ccfca-seJ  BocretiDu,  and  thus  cause  abüoqition  of  cedema  even  when 

rxtv  tooal  cause  cannot  be  cured.] 
f     The  rapid  absorption  of  old  torpid  infiltrations  is  sometimes  very 
firorably  aftected,  as  are  neuralgic    pains  in  chmuically-inflamcd 
psrts,  by  warm  or  bot  local  mml-biUhe.     Xu  eomc  parts  of  Hungary 
iiol  springs  open  into  the  mud  of  small  streams  ;  in  this  natural  hot 
I       mod,  which  is  used  in  tubs,  the  diseased  limbs  are  soaked  once  or 
\      twioe  daily  ;  similar  baths  are  prepared  artificially.     'ITie  bog-baths 
^Bt  Franzonbad  and  Marienbad  are  about  :m  el^catnous  ;  the  bog, 
^^ioaked  with  ferruginous  water,  is  warmei]  and  used  b»  the  mud-baths 
above  describe(t     We  du  n(}t  kiiun'  whether  thu  mineral  salts  con- 
Cained  in  the  bath  have  any  effect ;  they  pi-obably  act  only  as  large 
cataplasms.     Compresses  wet  with  thermal  water  of  iodine-springs 
have  also  a  good  reputation  as  resorbeuts.     Usually  they  soon  in- 
■^nce  eataneous  eruptions,  and  may  aUo  be  considered  as  derivative 
^^■HincdicB.     Aiiümtl-haths  are  also  very  popular  ;  in  these  the  dis- 
^^bsed  limb  is  placed  among  the  intestines  of  an  animal  just  killed, 
^^vid  kept  there  till    the  dead    body  is   cold  ;  a   peculiar   effect   ia 
claimtxL  for  the  auimal  warmth,  of  which  I  have  been  unable  to 
convince  myself.     Lastly,  we  must  mention  hot  sand'baths,  which 
|irrra  fonnerly  very  popular;   these  probably  hare  no  advantage 
rer  moist  warmth. 


CHAPTER  XV 
ULCERS. 


LECTURE    XXXI. 

ADAtorajr.— ExtemRl  PvcdUatUIo«  of  IHcen;  Fora  und  Extent,  Bu«  ud  SconAn, 
Bdig««,  ParU  «ronnd.— LoMi  TrMtment  »oeording  to  tbo  Local  Coadition «f  fti 
Ulocr;  7unjn(iK,  Oitllotis,  Punid,  Pliapidtni«,  Binaou»  Clcet«,  Etiology,  0«M!fr> 
licd  IfTitalioQ,  Venoiu  Co&t^Uoo,  Dfacrul«!  Ciiu«i. 

Tub  etudj  c*f  ulcers  oaturolly  follows  that  of  the  oliroQio  inflinp 
tnatiotis.  rhysirians  practically  agree  as  to  what  an  ulcor  is,lDd 
trhctber  any  ^ivcn  wounded  aurfaoe  is  to  be  so  rt^gardcd  ;  but,  to  gin 
a  short  deBnitinn  of  it  is  a^mut  as  dil^cult  as  it  is  to  define  any  odier 
object  in  mediciae  or  natural  history.  To  give  you  a  proximate^ 
scriptioD  of  it,  we  may  say,  an  ulocr  is  a  wounded  aur&oe  wiooti 
shows  no  tondency  to  heal.  Ilere  you  see  at  once,  that  ercry  Uigs 
gninulating  wound  with  free  proliferations,  which  halts  in  its  pro^n» 
toward  cure,  may  also  be  regarded  as  an  ulocrj  and,  in  fact,  ifuiA,  to 
whom  we  owe  our  moat  oomprehensive  nomenclature  of  oloera,  deiif- 
nates  gmnulating  wounds  as  ulcus  simplex. 

From  personal  observations  and  oxaminalions  we  coudude  tint 
ul^^eration  mostly  starts  from  chronic  inflammation,  and  is  always  pr^ 
ceded  by  cellular  infiltration  of  the  tissue. 

This   inflammation  may  be  located  in  the  depth  nf  the  ontii,  ia 
the  cellular  tissue,  muscles,  glands,  periosteum,  or   bones;    in  ik 
centre  of  the  inflamed  spot  there  is  suppuration,  caseous  dq^HS^ 
tion,  or  some  other  form  of  softening  and  breaking  down,  witb  p%A~ 
ual  iwripheral  progression  and  perforation  of  the  skin  from  wilhi«^ 
outwardly.     The  excavated  ulcer  is  thus  formed ;  as  before  stated,  tbÄ-i 
is  a  diminutive  cold  abscess. 

Just  as  oflcD  the  process  is  in  the  supcrBdal  layers  of  a  menihran^»- 
and  we  have  the  open  cutatt«<nt»  u^cw.     We  will  illustrate  this  bf 
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example.  Let  us  suppose  Ibat  from  Rny  of  ibe  above- meationcd 
cttuses  we  bave  a  chronic  inflammation  in  tbe  skin  of  the  leg,  say  oo 
the  anterior  surface  of  its  lower  tliirxi.  The  skin  i»  tmversod  by  di- 
lated vessels,  hence  it  is  redder  than  normal,  it  is  swollen,  partly 
from  serous,  partly  from  plistic  inAllration,  and  it  la  sensitive  to 
pressure.  Wandering  cells  are  infiltrated,  especially  tu  the  snperficiid 
partsof  the  cutis;  tliis  renders  the  papillic  lonj^r  and  more  succulent ; 
the  development  of  tlie  CfUls  of  the  rete  Malpighii  also  becomes  more 
plentiful^  ita  superficial  layers  do  not  paas  into  the  normal,  homy 
state ;  the  connective  tissue  of  tbe  papillary  layer  is  B<,>fter  and  be- 
comes portly  gelutinoufi.  Xow,  slight  friction  at  any  paint  sutGoea 
to  remove  tbe  sof^  tbin,  boniy  layer  of  the  epidermis.  This  exposes 
the  cell  layer  of  the  rete  Walpigbii ;  new  irritation  is  set  up,  and  the 
residt  is  a  suppurating  surface,  whose  upper  layer  consists  of  wan* 
dering  cells,  the  lower  of  greatly  degenerated  and  enlarged  cutane- 
ous papithn.  If  at  this  stage  the  purt  be  kept  at  perfect  rest,  and 
protected  from  further  irritation,  the  epidermk  would  be  gradually 
regcner.it«d,  and  the  still  superficial  ulcer  would  cicaürö".  But 
usually  the  slight  sujfcrBciid  wound  is  too  little  noticed,  it  is  exposed 
to  uuw  irritations  of  various  kinds;  there  are  supj)uratiun  and  molecu« 
lor  destruction  of  the  exposed  inflamed  tissue,  then  of  the  papillie 
autl  the  result  is  a  loss  of  substance  which  gniduully  grows  deepci 
and  wider;  the  ulrer  is  fully  fonne<l.  The  accompanying  figure  is 
tlie  section  of  a  spreading  ulcer  of  the  skin;  it  formed  the  basis  of 
tliid  description  (Fig.  72). 


'%izfj'^^\  ir-yy"'''^'  ''"''''Wz/'j-i*,' '    ' 
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At  a  jou  see  ibe  cutis  already  somewhat  thickened,  toward  h 
its  papillie  are  enlarged,  wliilo  the  vascular  loops  increase,  aud  the 
connective  tissue  is  more  richly  strewn  with  cells;  at  b  is  tbe  fully- 
formed  ulcerated  surface;  at  e  the  epidermis  is  much  thickened  and 
8  tlic  indumted  border  of  the  ulcer. 
32 
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On  ibe  mucous  membrane  the  process  is  the  same :  at  6r8t  there 
ia  a  liveljT  emigration  of  joung  cells  on  tbe  auriaue ;  tliia  ia  soon  ai> 
coiiipHnitMl  by  a  modemto  degrcu  of  serous  and  plastJa  infiltration  in 
Uic  connL*ctivc  tissue  of  the  mucous  mcujbranc ;  the  mucous  glauija 
accrete  plentifully.  As  already  stated,  it  waa  beliered,  until  wttliin  a 
short  time,  tbat  cutarrlial  pua  wus  of  a  purely  epitlielial  choractei; 
uow  tliero  ia  ratlicr  an  iudiuation  to  the  view  that  the  elemeuts  of 
cutnn-hal  secretion  also  are  wundcniij^  U'hitc  bloodKXjrpusclcs.  Con* 
tinned  irrittition  of  a  muouiis  membrane  aflected  with  catarrh  is 
followed  by  softening  and  breuking  down  of  the  tissue,  as  we  de- 
scrilied  to  l>e  the  case  in  the  cutia;  then  we  have  a  catarrhal  uicer. 

There  is  another  and  more  acute  mode  of  formation  of  ulccn,  vit : 
from  pu&lules  that  do  not  hua],  but  which  enlarge  after  eracuattoo  of 
the  pus,  and  keep  up  an  acute  jufljiuuniitory  uharacter,  as  the  soft 
ehancroua  ulcer.     And  such  ulcers  resulting  from  ecthyma  pustuk-«, 
without  any  prcceptiblo  epecitio  dyscrasia,  are  particularly  frequent 
QU  the  legs  of  young, full-blooded,  and  otherwise  healthy  persons;  ve  j 
ttuow  nolliing  dcQuite  about  tlieir  causes ;  they  often  have  u  prulifet«>' 
ting  fungou»  form,  but  at  other  times  induce  rapid  destruction  of  tis- 
sue.    But  this  acute  commencement  of  ulcers  is  much  rarer  than  the 
chronio.    Some  diseases  are  only  faalf-oorrcctly  called  ulcer»,  as  llie 
"  typhous  ulcer;"  in  t\*phoid  fever  tliere  ia  an  acute  progresaive  ii 
ßammattun  of  Peycr's  plaques,  which  in  many  cases  ends  in  g^ngrei 
with  necrosis  of  the  inflamed  portion  of  muoous  mcmbnuic ;  what 
mains  after  throwing  off  of  the  slough  is  a  granuluLlug  surface,  which] 
u&uidty  cioatrizos  rapidly;  strictly  speaking,  tJiis  graiuibtitig  auHäc 
is  not  an  ulcer,  it  only  becomes  so  when  it  does  not  heal  nomuUy*] 
Of  this,  mure  hereafter;  we  may  use  these  o:tpres&ions  more  freely, 
when  we  understand  the  process  perfectly. 

From  this  description  you  see  Ihat^  in  ulceration  as  in  iiißammt-i 
tioTiy  two  opposite  processes  are  combined — new-formation  and  dt 
structioii ;  the  latter  results  from  liquefaction  of  the  tissues,  i. 
through  suppumtiim,  or  molecular  disintegration,  or  both  togetherJ 
There  can  be  no  doubt  of  Lhe  antagonistic  relations  of  new  fornuitic 
and  destruotion  to  each  other  in  the  examples  adduced,  for  it  is 
dent  that  there  the  former  preceded  the  latter.  But  you  may 
imagine  that  in  a  previously  healthy  portion  of  skin  there  might  be 
a  disturbance  of  nutrition  of  such  a  nature  that  di^ntegration  of  tis- 
sue is  tlie  first  step,  as  you  have  already  learned  from  the  section  on 
gangrene.  Then  on  the  border  of  tlie  healthy  portion  of  skiiif  «faidi 
retains  its  vitality,  there  is  a  new  fonnalion  of  young  cells,  and,  if  the 
jiarts  adjocent  to  the  primarily  nccrt>scd  sfMi  bo  hi-ullby,  there  mu») 
result  a  granulation  surface;  but, if  the  porta  be  not  healllir,  and  lta>t 
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onlr  a  eligbt  amount  of  vitality,  there  also  we  shall  huve  diaintegra^ 
tiuu  iustcud  of  active  inllammntory  new  formatiou ;  oii  ulecr  will  thus 
be  formed  which  will  spread  gradually.  This  course,  of  an  ulcer 
oecorring  primarily  with  molecular  disintegration  without  precedent 
cellular  inliltj-fttion,  rarely  presents  itaelf  in  practice.  Strictly  Bpeak- 
tug-,  molecular  diaititef(ration  and  gangrene  are  but  quantitative  vario 
tiea  of  the  same  prooess,  viz.,  the  death  of  certain  portions  of  (issue; 
cases  occur  where  ulceration  and  gangrene  are  very  closely  associated^ 
»s  in  hospit.ll  gangrene,  of  which  we  have  already  spoken  ;  but,  as 
bofora  SBid,  an  inflammatory  infiltration  usually  precedes  the  disin- 
liion. 

The  above  observations,  which  show  the  relation  of  ulceration  on 
le  one  hand  to  the  new  formation,  on  the  othtr  to  the  gangrene,  will 
have  rendered  evident  the  diflSculty  of  preservingsyatematic  divisions 
of  the  course  of  this  disease.  But  do  not  be  afraid  that  I  am  going 
to  confuse  you  :  we  will  enter  at  once  on  the  special  peculiarities  of 
ulcers,  you  will  understand  then  more  rea<iily;  here  we  shall  only  add 
that,  according  to  the  vital  procesSj  all  ulcers  may  be  divide<I  into  two 
chief  varieties,  viz.,  those  where  the  new  formation  predominates, 
wfaioh  we  shall  designate  briefly  as  proliferaiing  vImva,  and  those 
where  8np()unition  and  disintegration  are  more  prominent,  which  we 
shall  call  atuuic  or  torpid  ulcer«.  Between  these  two  extreme  boun- 
daiy-poiuta  of  the  aaatouiiual  and  vital  peculiarilics  of  ulcers,  there 
are  numerous  intermediate  forms. 

To  induce  healing  of  an  ulcer,  the  first  requirement  is  arrest  of 
the  disintegration  on  the  snrfaoe,  next  that  the  floor  of  the  ulcer  a* 
sume,  at  least  approximately,  the  character  of  a  healthy  granulating 
surface,  which  goes  on  to  cicatrize  in  the  usual  way.  In  toqtid,  atonio 
ulcers  it  Is  also  absolutely  necessary  that  there  should  be  a  free  de- 
velopment of  Teasels  and  stronger  celt»,  w-hieh  do  not  lead  to  sup« 
pttmtion,  but  to  oonnccUve-tissue  new  formation;  in  proliferating 
uloPTB,  on  the  other  hand,  tlie  new  formation  must  bo  brought  l)ack  to 
the  normal  size.  ^Vs  you  will  readily  perceive,  on  reflection,  this  gives 
the  indication  for  the  local  treatment  to  be  followed  in  dtiicr  case,  to 
nHhich  we  shall  soon  refer. 

The  nomenclature  of  uloers  varies  greatly,  according  to  the  pern*« 
liarities  that  are  made  especially  prominent  From  the  mode  of  ori- 
gin, just  as  in  other  chronic  inflammations,  we  may  distingttish  two 
oIassos,  or  chief  varieties,  tIz.,  idiopathio  and  symptomatic  ulcers, 
Idiopathic  ulcers  are  such  as  result  from  purely  local  irrifcition  ;  they 
may  also  be  termed  irritative  ulcers.  Symptomatic  ulcers  are  such  as 
&om  some  dyscrasia  a])pear  aa  a  symptom  of  constitutional  disease, 
without  the  action  of  a  local  irritation  on  tlie  aflected  part.    lUs  di* 
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Tision  of  the  causes  of  ulcers  Is,  as  already  staled,  the  same  that 
Iiave  previously  studied  iu  chronic  iaflamiuatioD. 

Let  us  at  present  leave  out  of  consideralion  ttiese  etiological 
ditluus,  and  seek  first  of  all,  by  atteoding  to  the- external  ap| 
that  ati  ulcer  may  offer,  to  give  a  more  perfect  repiyeentation. 

I  will  only  Slid  here  that  ulceration  may  not  only  occur  in  nn»Tm/ 
tissue  but  also  in  new  growths  in  tumors  proper;  both  excavated  ^ 
superficial  ulcers  may  form  in  and  on  Uietn.     In  describing  an  u/^^ 
the  following  pnrts  are  distinguished: 

1.  Form  and  extent  of  the  ulcer.  It  may  be  drcuhir,  creeccntii^ 
quite  irregular,  rlng^hapcd,  superficial,  deep;  it  may  be  a  canal, lad* 
ing  into  Uie  deeper  ))art3,  a  tubular  ulcer,  a  6stula  ;  as  I  have  ilreidj 
told  you,  these  fistulie  result  from  tlie  formation  of  a  point  of  iattat 
mation  in  a-jme  deep  parts,  in  a  deep  layer  of  the  cutis,  in  ihit 
subcutaneous  tissue,  muscles,  periosteum,  or  bones,  or  even  ia  iht 
glands,  and  gradually  ulceratlug  through  till  it  reaches  the  sar&ot 
Heucc  fistula  iä  utwaya  preceded  by  the  formation  of  ao  excaratod  ni- 
ter, of  a  more  or  less  deeply-seated  point  of  ulceration. 

2.  7'A«  b<ue  andaecretion  of  th6  ulcer.  The  base  may  be  shallinr, 
deep,  or  projecting;  it  may  bo  oovered  witli  dirty,  badly-OTiclliiig 
serous,  sanious  fluid,  or  even  with  gangrenous  tags  of  tissue  (budcmi 
uloers)  ;  an  amorphous,  futty,  creamy,  or  smeary  sutetance  may  cover 
it;  it  may  also  have  luxuriant  granulations  with  a  muoo^oruleot 
secretion  (fungous  ulcers). 

3.  Th«  ed'j€4  of  the  ulcer  are  flat  or  elevated,  vall-like,  bH 
{callous  ulcers),  soft,  tortuous  {sinuou»  ulcers),zigzag,  ererted,  und»' 
mined,  etc. 

4.  77ie  vicinitt/  of  the  ulcer  may  be  normal  or  inflamed,  cedeii» 
tous,  indurated,  pigmented,  eto. 

These  universally  employed  toclinical  terms  suffice  for  the  dfr 
scription  of  any  ulcer  to  a  scienlifio  person.  But,  as  the  terms  «■ 
pressing  the  vitality  of  the  process,  as  torpid,  atonic,  prolifemtin^ 
fungous,  etc.,  are  briefer,  they  are  more  frequently  employed ;  desip 
nations  referring  to  the  ultimate  causes,  especially  of  ajk-mptonuuie 
ulcers,  are  also  often  used.  Thus  we  speak  of  scrofulous,  tuberculoatt 
iyphilitic,  etc.,  ulcers. 

Millie  we  have  the  local  conditions  of  ulcers  fresh  in  our  mefflotr, 
wo  shall  speak  of  loc<U  retfiediea,  as  far  as  llicir  employment  depMnb 
on  the  condition  of  the  ulcer,  A  large  number  of  idcers,  cspeciiÜT 
of  those  that  have  resulted  from  repeated  local  irritations,  Iteal  retr 
readily.  As  soon  na  tlie  diseased  parts  are  under  favorable  extend 
circumstances,  and  not  subject  to  new  irritation,  cicatrixation  odfl 
be^ns  sDontaneously.    It  is  remarkable  how  rapidly  the  conws 
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drer  of  the  leg  begins  to  improve  in  appearance  a«  «nnn  as  t>ie  patient 
bu  taken  a  warm  bath,  simply  apptk^  a  wet  eompress  to  the  ulcer, 
lad  rcamined  in  bed  quietly  for  twenty-four  hours.  The  ulcer,  which 
jwoiously  lookwl  dirty  or  gra}-ish-gr<;cn,  and  had  a  pestilent  odor, 
looks  quite  difierently ;  it  Ima  a  tolembly  fair  if  not  very  actively  gran- 
ulating surface,  and  secretes  good  pus;  a  fortnights  rest  and  great 
deanlineAS  sometitnes  euffioe  for  a  perfect  cure  of  small  ulcers  of  this 
kind.  But  the  patient  ta  hardly  dismissed,  and  in  hin  old  mode  of 
life,  before  the  cicatrix  again  opens,  and,  in  a  few  days,  his  condition 
is  as  bad  as  ever.  So  It  goes  on :  the  {mticnt  agidn  enters  the  hos- 
pital, and  is  again  dismissed,  to  be  again  leceivt-d  in  a  short  time 
We  have,  however,  some  means  of  protection  against  these  relapses, 
of  which  we  shall  »peak  Itereaftcr.  All  ulcers  are  not  inclined  to  heal 
so  quickly  ;  many  require  varinus  remedies  and  a  long  treatment.  We 
shall  now  nm  through  the  various  forms,  aocording  to  their  local 
symptoms,  and  mention  the  local  remedies  to  be  employed. 

1.  T/i«  Micer  with  ij\flam€d  border«^  and  the  erethUic  ulcer.  Fre- 
quently, while  the  (mticnt  is  constantly  going  about,  an  ulcer  ap- 
pears Tcry  red  and  puiufu],  and,  after  a  period  of  rest,  this  slight 
amount  of  inditnimation  spontaneously  subsides.  But  there  are  other 
ulcers  whose  Ijorders  «re  constantly  rwl  and  sensitive,  the  nicer  bleeds 
easily,  and  the  granulations  are  painful  to  the  touch.  Such  ulcers  are 
called  ereXhitic  or  irritcUtle;  the  highest  grades  of  erethism  of  tlie 
surface  of  the  ulcer  arc  TCry  rare ;  in  Zurich,  I  had  n  patient,  who,  as 
a  sequent  of  a  severe  inflammation  in  the  thigh,  lost  a  large  portion 
of  skin  by  gangrene ;  after  the  detachment  of  the  eschar,  there  was 
Mt  a  Tcry  luxuriantly  proliferating,  granulating  surface,  with  little 
tendency  to  heiil,  which  was  so  painful  to  the  lightest  touch  that  the 
patient  would  cry  out  and  shrink  «way.  The  cause  of  this  excessive 
sensitiveness  in  such  cases  has  already  been  mentioned  when  speaking 
of  ner\'e  cicatrice«. 

In  tn-ating  inflamed  and  erethitio  ule«rs,  we  first  try  mild  salves 
of  Fresh  butter  and  wax,  ungucntum  cereum,  then  so-called  cooling 
aalres,  such  as  those  of  zinc  and  lead,  also  fomentations  with  lead- 
water;  if  under  this  treatment  the  granulations  continue  painful  and 
look  badly,  while  the  inflammation  of  the  surrounding  parts  is  less, 
we  may  cauterize  the  surfiice  of  the  ulcer  freely  with  nitrate  of  silver, 
or,  atill  better,  with  the  hot  iron;  the  latter  remeHy,  witli  subanquent 
compression  by  adhesive  plaster,  finally  reused  healing  in  the  case 
•bore  mentioned.  In  such  cnces,  the  local  cmplo^nncnt  of  narcotics 
is  nsuallv  recommended,  such  as  cataplasms,  with  the  addition  of  bel- 
ladonna, hyosryamus,  opium,  etc.,  but  these  remcdi«  do  so  very  little 
good,  that,  in  my  opinion,  their  employment  is  only  time  lost. 
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2.  J^unffou»  utcera,  i.  c,  those  whose  fin'anuktjons  arc  funfiTius  an^ 
proliferating,  and  project  above  the  level  of  the  skin.     Tbeso  uloe« 
fiecrete  a  muco-pufi,  and  are  very  vascular. 
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Blood-vetM'ld  ofUmlnxnriajft  imnRUUoQ'nfB  common  (n«t  cai)C«nK)»i  ntcrrof  ibftliC.lttf- 
flcUlif  tuj^vt«)  br  TkUnek  (BpltlirlbU  cftncrr,  eiai«  ICl^  Kiij.  t). 


In  these  cases  we  rnay  use  astringent  remedies  and  eompresses 
with  decoction  of  Peruvian  or  oak  bark,  but  tlwy  are  of  only  nMdcnta 
benefit.  It  is  host  to  dcstmy  the  surface  nf  such  j^ranula lions  by  can» 
tics;  daily  applications  of  the  solid  stick  of  nitrate  of  silvc>r  uauaJI^ 
aufliccs,  where  it  dutw  not,  wc  uriy  resort  to  ciiusllu  pituüli  (ir  the 
iron.     Compression  with  odlu^sive  plaster  is  often  very  elBcitrious. 

8.    Callous  ulcers  are  nidst  dreaded  by  surtreons,  on  account  al 
the  lou;^  treatment  they  require;  they  are  those  whoso  base, 
and  vicinity,  liave  become  tbiekeiied  and  of  cartilaginous 
from  the  long  duration  of  chronic  iullummation.     The  uloer  is 
and   usually    1ic.4  divp   l«1i)w  the  surface ;   the  edges   uro  sharply 
boundt'd     I1ic  indications  for  treatment  are  twofold:  first,  to  sofica 
the  tendinous,  nun-vaseutur  tissue  of  the  hardened  bonlers  anil  buf 
of  tlic  ulcer;  und  to  induce  a  proper  amount  of  \*aäcularily  in 
ports.      We    meet  ulcers  of   this  variety   that   have  histed   twent 
yoars  or  more;  in  such  caaea  wo  may  employ  ll»?  following  tren 
ment :  compression,  best  with  strips  of  adhesive  plaster  applied  in 
certain  way,  as  you  will  sec  dune  iu  the  clinic.     Illiis  dressing,  whi 
should  cover  not  only  the  uloer  but  the  cutire  leg,  may  ut  first  be  1 
on  a  day  or  two,  but  later,  when  the  ulcer  begins  to  heal,  it  may 
main  untounhod  for  three  or  four  days*  or  longer.     This 
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Baynton  dressing'  of  adhesive  plaster  is  of  great  seirioe  in  ulrers  ol 
ibc  leg,  C'^pcciatly  for  those  coses  where  the  patients  are  Dot  inuiined 
to  lie  still,  but  must  atteud  to  their  buaioesit.  In  the  surgical  poli- 
clinic of  15crliQ  I  made  some  observations  oa  tbis  tivatmrat  of  ulcer« 
of  the  leg,  but  cJinnol  rejwrt  so  favorably  on  it,  as  a  means  of  cttre^ 
as  bus  bevu  done  by  other  surgeuns — they  seem  to  claitn  that  this 
dressing  is  an  almost  unircrsal  remedy  iu  ulcers  of  the  leg*.  I  prize 
it  jrreaüy  as  a  pmtcctive  drc&sioj;^  in  dispensary  pmcticc,  because  it 
enables  the  patient  to  gv  alx>ut,  without  tlic  ulcer  spreading;  but  ] 
cannot  see  that  all  uloers  heal  particularly  well  under  tliis  dressing,  or 
that  the  action  of  tlte  adhesive  plaster  on  the  callous  borders  of  the 
nicer  is  more  effective  than  th<*  remedies  which  I  shall  mention  after 
I  while.  The  b«st  reiuedy  for  keeping  up  constant  congestion  in  the 
nicer,  and  thus  increasing  the  formation  of  vessels  and  ccUs,  is  moist 
warmth,  which  you  may  use  in  the  form  of  cataplasms,  or,  still  better, 
as  a  continued  wanu-water  Imtb.  I  would  part  I  (rul  arty  reconmicnJ 
the  latter  to  you,  for  by  it  you  at  the  same  time  obtain  an  :ulificial 
swelling  and  8<jflemug  of  the  dry,  hardened  borders  of  the  ulcer. 
Zfi«,  ^rho  has  often  employed  the  warm-water  bath  in  callous  ulcers 
of  the  leg,  also  recorcmcnds  this  treatment  as  one  of  the  most  elE 
csicious  in  such  oases.  It  is  sometimes  very  important  to  destroy  the 
callous  edges  entirely,  or  to  oxoito  ia  them  a  high  ^egree  of  purulent 
inflammation.  The  furraer  you  may  most  quickly  accomplish  by  tlie 
hot  inm,  the  latter  by  n?peatcd  application  of  tartar-emetic  ointment 
or  cniplastrum  cantharidis.  If  a  pustulous  or  even  gangrenous  iiifiam* 
ttiou  of  the  ulcer  and  its  vicinity  be  induced  by  the  latter  rem» 
Aes,  place  the  foot  in  a  water-bath  and  you  will  often  obtain  a  Tcry 
quick  cure. 

It  is  not  always  possible  to  obtain  healing  of  a  callous  ulcer  of 
the  leg;  and  uloers  along  the  anterior  face  of  the  leg,  extonJitig  to 
the  periosteum  of  the  tibia,  are  especially  intractable  ;  those  ulcers  also 
which  Rurround  the  leg  like  a  ring  «re  usuatlv  reckoned  as  incurable ; 
they  are  con-i^idored  as  indications  for  amputation  when  ttiey  penna* 
ncnily  prevent  the  patient  from  walking  or  attending  to  his  business. 
Besides  the  above-mentione<I  cirrumstanoc«  there  i«  still  another,  that 
impedes  the  healing  of  ulcers  with  grcatly-indumted  borders,  that  ia 
that  the  healing  granuluting  surface  and  cicatrix  do  not  diminish  and 
lliicken  by  contraciinn,  bei'ause  the  firmness  of  the  surrounding  p<J^ 
tions  of  skin  permits  no  displaecnieut;  while,  as  you  ktiow,aU  gninu* 
Inting  wounds  decrease  to  about  half  their  size  by  contraction,  and 
nence  the  cicatizing  surface  grows  smaller,  in  many  cnses  the  granu- 
hiting  surface  of  these  ulcers  must  cicatrize  throughout  its  entire  ori> 
gioa]  extent,  because  it  cannot  contraet.    To  render  this  oontraotton 
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possible,  deep  incieioiis  have  been  made  through  the  skin  btduxuI 
ulcer,  and  these  inci&iona  have  been  kept  open  hy  the  iutruducUtMi  cc:^ 
ehaqiie;  I  have  never  seen  any  great  benefit  from  this  treatmei^w 
As  a  cunaequence  of  the  ri^dlty  also,  the  new  cicatrix  is  QOt  >u^^ 
cicnlly  dense  and  readily  reopeos,  so  that  the  ulcer  onoe  betled  eo^^ 
develops  af^in.  To  guard  against  tliis  it  is  boat  to  corer  the  cioatte^ 
wiih  wadding  and  apply  a  stArch-bandage.  Tbia  dressing  should  J 
worn  six  or  eight  weeks,  till  the  nicalrix  is  firm  and  well  organi^^^ 
I  have  followed  this  practice  for  a  loo^  time  in  all  cases  of  ulcer  of 
leg,  and  liave  every  reason  to  be  satisfied  with  it 

4.  iSuppuratinff  uicer».      Tlie  causes  of   decomposition 
place  on  the  surfiicc  of  an   ul<--cr  are  often  due  to  unfavorably  ^^ 
temal  circumstances ;  but,  in  other  cases,  from  constitutional  caiij^ 
tlicre  is  a  tendency  to  more  rapid  disintegration  of  the  tissue  ota  (^ 
surface  of  the  ulcer.     Solution  of  chloride  of  time,  pyrotig;neous  icitL 
turpentine,  spirits  of  camphor,  and  carbolic  acid,  are  the  remedies  t« 
be  applied  in  such  cases.    If  the  destruction  of  the  tissue  go  oa  vei; 
nipidly,  so  that  the  ulcer  enlarges  greatly  from  one  day  to  anotbet,  ii 

is  called  an  eating  or  phagedenic  ulcer ;  tills  form  closely  resemUo 
bospital-gungrene  above  mentioned,  in  some  cases  spriakUng  potr- 
dered  red  precipitate  of  mercury  quickly  arrests  the  disintcgntioo; 
should  it  not  do  so,  I  n'ould  advise  not  to  postpone  the  deal  ruction  of 
the  entire  utcer ;  free  cauterizutiou  with  caustic  potash  or  the  hot  iron, 
destroying  the  cUgca  of  the  ulcer  down  to  the  healthy  tissue,  iilna»t 
always  proves  effeelivc  in  these  akses. 

5.  iSVntioiM  andJUtukm*  xdcera — ulcers  with  excavated  edges  snd 
fistuljT,  They  always  begin  as  abscesses,  which  gradually  bmk 
through  from  within  outward,  and  are  particularly  apt  to  depeod  on 
chronic  suppuration  of  lymphatlo  glands.  Such  an  ulcer  will  alnarf 
heal  more  rapidly  if  you  make  an  open  idcer  of  it,  by  cutting  «»»t 
the  edges  of  skin,  which  are  usually  thin  and  undc^rmined,  or,  if  tliiT 
are  too  thick  for  you  to  do  tliis,  at  least  split  up  the  cavity  and  expo« 
the  deeply-seated  ulcer.  TliJs  Ireatnieut  also  answer«  for  fistubn 
ulcers  when  they  lead  to  abscesses;  the  latter  must  heal  before  tin 
tistula  can  close  (irmly.  Let  me  remark,  in  parentiicaia,  ibe  vorA 
*'  fistula**  has  still  another  meaning,  as  it  is  applied  to  any  tubc-l 
abnonnal  opf>ning  that  leads  to  any  cavity  of  the  body ;  thin 
speak  of  breast,  brain,  gall-bladder,  intestinal,  vaginal,  urinsTy, 
tUral,  and  other  fistuhc. 


We  Imve  still  to  consider  a  very  important  part  of  the  cht 
uloers,  viz.,  the  etiology.     I  have  already  told  you  that  wo 
distinguish  local  and  constitutional  causes,  just  as  in  chronic  infli 
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mnti'jn,  Eence  all  tlic  cbuscs  that  liulucc  clironic  infiammatioii  are 
»^uiu  to  be  enumerated  heru;  we  will  call  particulur  att^-DiioD  to  a 
few  of  lliese.  If  we  firat  coosider  mofe  canifully  tho  Iocn.1  causes  of 
uloers,  iiie  most  important  of  tliem  is  contimied  mechanical  or  chemi- 
cal local  irritation.  Continued  friction  and  irritation  are  frequent 
cniises  of  such  irritable  ulcers ;  a  tight  boot,  tho  hanl  edgu  of  a  shoe, 
may  induce  ulcers  on  thu  feet;  a  rough  tooth  or  a  itharp  piece  of  tar- 
tar may  cause  ulcers  of  the  mucoua  mcuibrauc  of  the  uioulh  or  tongue, 
etc  Ulcers  of  tlils  variety  usually  bear  the  marks  of  irritation;  tbc 
violulty  is  red  and  pimiful»  as  is  tbc  ulcer  it«clf.  Among  the  cliomical 
irritants  we  have  the  action  of  schnaps  and  rum  on  the  gastric  mucous 
membraDe ;  as  a  rule,  topers  have  constant  gastric  ciitarrh,  during 
whoA«  oonrso  catarriwl  and  sjjeciHc  ulcers,  of  various  kinds,  not  unfre- 
quentlr  form.  A  second  and  still  more  frequent  cause  of  chronic 
iufljunmation^  resulting  in  ulceration,  Is  congestion,  es|HxnaIly  reoous 
ooogBftiion,  distention  of  the  veins,  varicose  vebis.  Tlicsc  arc  very 
iDttmat4;lv  connected  v--iüi  the  ori>i;^iii  of  ulcers  of  the  leg;  we  shall 
apeak  of  Iheni  later  (Chapter  XIX).  There  we  will  only  mention  that, 
as  a  result  of  the  continued  distention  of  the  small  cutaueous  veins, 
there  is  ohronio  serous  infiltration  of  the  skin,  to  which  is  gmdualty 
added  oellular  infiltration,  thickening ;  and,  lastly,  there  are  frequently 
suppuration  and  disinlegmtion. 

Ulcers  duo  to  varices,  which  are  generally  briefly  termed  vnricoM 
uleentf  may  have  very  varied  characteristics.  At  first  they  are  ordi- 
narily simple,  often  proliferating  ulcers;  Bubseriuently  Uiey  assume  a 
more  torpid  cltaracter,  and  then  the  borders  become  callous.  We  have 
already  noticed  how  quickly  suuh  ulcers  change  when  they  are  only 
treated  by  rest  and  cleanliness.  In  regard  to  treatment,  the  alre&dy- 
lauded  dressings  with  adhesive  plaster  arc  excellent  both  for  inducing 
healing  of  the  ulcer  and  arresting  further  development  of  tho  varioca. 
But  in  most  cases  T  prefer  rest  in  bedy  on  the  principle-s  above  given, 
snd  only  subsequently  apply  the  !ulhesi\'e  jtlaster  to  pn^vent  further 
inirease  of  the  varices. 

Although  wo  have  here  shown  the  intimate  relations  betwecu 
rarico&c  veins  and  ulcers,  and  have  thus  called  attention  to  the  point 
of  greatest  practicul  importance  about  tliis  disease  of  the  vcius,  you 
tnmJst  not  conclufle  that  varices  are  always  followed  by  ulceration;  on 
J»^  contrary,  theTe  are  many  cases  of  enormous  varices  that  are  not 
I^Uoved  by  secondary  ulcers. 


t 


We  como  now  to  a  short  description  of  those  ulcers  that  are  due 
internal  reuses,  and  are  connected  witli  various  dyscrasia — the 
ijitomatic  uloera. 
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1.  First  among  these  are  Bcro/uiouB  uicers  /  theae  ntwt  Crai|Uei 
cume  III  ibe  neck,  enclosed  collections  of  pua  developing  in  llie 
or  subcutuueoua  tissue,  and  gradiuiUy  pcrforatiaf^  out  tlirougfa 
skin.  Of  couree,  liiis  causes  suiall  loss<.*s  of  skin,  whose  «lige»  __ 
usually  red  and  very  tliin,  and  which  load  to  deeply-Mated  canti£^ 
that  evacuate  thin  pu3  or  tisaue  that  lias  undergnn«  ciueous  degi»^ 
eration.  The  borders  of  these  cutaneous  ulcers  are  excavated,  i>  nt;^^ 
readily  be  showa  by  examinini^  with  the  probe.  Aa  a  rule,  these  -  ^M 
typicul  atonic  ulcers.  From  tJiis  description  you  sec  that  tlua  fonn^^ 
uudenuiucd  sinuous  ulcers  is  only  duo  to  tlie  mode  of  origin,  ami  *^^^ 
o^-HTasionally  present  itself  under  the  most  varied  constitutional  ^^^ 
ditJons ;  altliough  experience  leuchca  tlml  it  is  especially  In>qucik.e  ^ 
Bcrofulaua  persons,  and  this  is  why  such  atouio  ulecrs  with  utiti^| 
mined  edges  are  referred  to  scrofula.  This  conclusion  will  g*^ne/i^, 
prove  correct,  though  it  is  not  necessarily  the  case. 

fi.  JLupoua  vleenL  By  lupus  we  uodentaod  a  diaeaae  vUci 
miaifests  itself  by  the  development  of  smtdl  nodules  in  the  aupesfioil 
layer  of  the  skiu.  Tlie  subsequent  progress  of  these  nodules  simj 
vary.  They  consist  of  collections  of  wandering  cells  and  CDinddau 
ectasia  of  the  vessels.  Lupous  nodules  tnay  {a)  enlarge  and  run 
togetiier,  «o  as  to  form  larger  nodules  and  tuberculous  thi-'lceningsof 
the  skin  {Lupiis  hypertntphicus)  ;  (fi)  on  their  surface  there  is  i  fnn 
exfoliation  of  epidermis  {^lMjm9  ej^oliatua)  ;  (c)  the  surAice  oloenba 
{Lttptie  exulcerans).  All  three  forms  tnay  combine,  and  soiue  otka 
maybe  added  to  them.  The  ulcers  resulting  tnnn  the  latier  furro  nny 
be  acoompanied  by  strongly  proliferating  granulutioriB  (Lupiu  en^ 
eeraru  fungoam)^  or  dispose  to  a  more  rapid  destniction  of  tins 
{Lupus  excdfTia^  vorax).  7*1id  disease  is  nuut  frequent  on  tha  fiuc, 
especially  on  the  nose,  clieeks,  and  lips;  it  causes  the  most  fiifhtful 
duffiguremcnt.  The  nose  or  the  Ups  may  be  entirely  dustrajed  br 
lupus.  I  saw  one  case  where  all  the  skin  of  the  face,  nose,  lip«,  isd 
eyelids,  was  destroyed;  both  eyes  had  been  lost  by  suppumtirm,  s»l 
the  fjici:»l  part  of  the  skull,  being  exposed,  presented  a  moat  horrilJe 
sight.  Dirffenbach  describes  such  a  case  in  a  Polish  county  and  co» 
pares  his  appearance  to  that  of  a  daith'a  head.  Lupous  uloerailo 
not  by  any  means  always  look  alike ;  but  tlieir  surroundings,  an^  ihe 
general  appoamnce  of  the  portion  of  skin  disnasetl,  gn^atly  facilitaLO 
the  diagnosis.  When  lupus  ootrurs  in  other  parts  of  the  body,  as  is  I 
extremities  or  mucous  membnmes,  as  the  throat  or  conjunctiva, 
diagnosis  is  difficulty  and  cannot  always  be  made  posilivx-ly.  It  is 
only  pardonable,  but  sometimes  unavoidable,  to  mistake  the 
on  the  extremiiies  for  certain  forms  of  leprosy,  and  in  the  throat  I 
syphilitic  ulcers.     In  most  cases  hijiiis  is  due  to  a  dysorisia.    It- 
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mrely  a  purely  local  skiD-fliscasc,  It  is  doubtful  whctlier  we  are  jus* 
dfied  hi  olainiing  a  particular  lupous  dyscrasia,  for  lupus  very  often 
attacks  scrofulous  pcraonSf  bo  that  it  may  be  re^ajxled  aa  ono^  and  one 
of  the  worst  symptoma  of  scrofula.  It  also  comes  as  one  symptom  of 
syphilis,  so  that  lupus  syphiliticus  and  lupus  scrofulosus  arc  npoken 
o£  Lupus  is  most  frequent  during  puberty,  and  attacks  fetnalvs 
oftener  than  males;  it  more  rarely  derelop«  late  in  life;  beyond  the 
fortieth  yeJir  we  are  pretty  safe  from  it. 

In  the  way  of  tretUment  I  attach  most  importance  ta  tocnl  treat» 
meat,  especially  in  the  ulcerative  form,  for  here  we  must  make  every 
attempt  to  arrest  the  progress  of  destruction,  which  may  cndan^rall 
the  skia  of  Uic  face,  and  internal  remedies  act  vcr^-  slowly.  Ucrc,  as 
hi  »11  mpidly-sproading  ulcerations,  wo  should  radically  destroy  the 
ba«e  and  edges  of  the  ulcer  by  cauterizing  down  to  the  healthy  ti»- 
sue.  We  generally  employ  the  poteJitial  cautery  and  the  solid  slick 
of  oitrate  of  silver  or  caustic  potash,  pushing  them  through  tJie  lupus 
into  tlie  hcallhy  purts  below.  We  may  also  use  the  caustio  in  the 
lorm  of  paste,  such  aa  clüoride-of-7Jna  paste,  which  is  most  readily 
made  by  mixing  chloride  of  zinc  with  rye  or  wheat  flour,  and  making 
it  into  paste  with  a  few  drops  of  water^  then  sprciidiuy  it  on  the  ulcer. 
To  attain  our  object  more  rapidly,  and  let  the  caustic  act  mure  in- 
tensely, it  is  advisable  lo  scratch  up  the  floor  of  the  ulcer  with  the 
6at  end  of  a  probe,  and,  after  arresting  the  bleeding,  apply  the  caus* 
tic^  Of  the  remedies  abore  mentioned,  I  prefer  cauKfic  potash,  u  it 
unites  with  the  tissues  most  rapidly,  and  coDEequenlly  the  pain  ceaa« 
sooner.  This  oauteiization  may  be  done  during  ana'^llieaia,  so  that 
when  the  patient  awakes  there  will  be  a  modcmto  and  tolerable  burn- 
ing. Nitrate  of  silver  causes  the  most  protracted  suflering,  but  has 
the  advantage  of  liquefying  If^as  rapidly  than  caustic  potash,  and  hence 
poasoBsea  apodal  advantages  fur  cauterizing  some  portions  of  the 
Imdy.  When  the  alough  from  the  cautciizatioD  is  detached,  if  the 
operatioD  waa  Ihorougldy  done,  there  is  left  a  good  granulating  sur- 
face, which  cicatrizes  in  the  ordinary  manner.  A  new  lupus  is  not 
apt  to  form  in  this  clcalrix,  allfaough  cauterization  cannot  prevent  the 
development  of  now  nodules  in  the  vicinity.  Painting  nith  tincluie 
of  iodine  is  the  best  local  remedy  in  exfoliative  and  liypertrophio 
lupus.  It  is  well  to  mix  this  remedy  with  glycerine,  to  render  its  ae> 
tkm  less  intense.  I  have  repeateilly  seen  lupus  nodules  shrivel  up 
ander  this  treatment,  but  it  does  not  prevent  relapees.  I^istly,  in 
some  cnses,  the  portion  of  lupous  skin  may  be  excised  with  advaii* 
tage.  The  oidy  internal  remedy  from  which  I  have  seen  bcoe£t  is 
cod-liver  oü,  of  which  four  to  six  table-spoonfiUs  are  to  be  given  doily, 
but  this  treatment  must  be  continued  for  vcara.    Decoctions  of  barka 
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■re  only  useful  in  lupus  syphiliticus.  Arsenic,  ^hirli  is  highly 
in  otlier  chronic  skiunlisvascä,  ia  of  little  use  in  lupus.  In  Switaep*^ 
land  the  diseusc  was  rare.  "My  experience  of  it  was  c)iiefly  derived  in 
the  Berlin  clinic,  and,  if  I  were  to  slat«  my  belief  regaixlin^  Ute  eB^ 
cacy  of  int(*rnal  treatment,  it  would  be  to  tiie  effect  that  the  lupous 
dyscrasia,  like  the  »crofuloua,  often  disappears  spontaneou&ly  in  the 
course  of  time,  but  is  also  often  inounibla 

3.  ScoröiUie  uicfra,  Sc:orbutus,  or  scurvy,  is  a  disease  which,  a»  al- 
ready stated,  when  fully  developed,  nianifeslB  itself  b}  great  weakness 
of  the  eapillarj-  vessels.  There  are  extravasations  of  blood  at  many 
places  in  the  skin  and  muscles;  the  gums  swell,  become  bluish  red, 
an<l  ulcers,  which  bleinl  readily,  form  on  them ;  there  are  also  intes- 
tinrU  bsmorrhages,  general  emaciation  and  debility,  and  many  patients 
die  tu  a  miserable  slate.  This  severe  form  of  scorbutus  occurs  cbte6y 
endemically  on  the  coasts  of  the  Baltic,  aud  in  sailors  on  lung  voy- 
ages. In  the  latter  oase  the  disease  is  usually  referred  to  continued 
use  of  suit  meat.  Inland  there  is  a  sort  of  acute  soorbuliis,  eotnprisltig 
morbus  maeulusus,  piu-pum,  etc.  Scorbutus  localized  on  the  gums 
and  oral  nmcotis  membrane  is  everywhere  common  among  children  ;| 
the  gums  swrll,  become  of  a  dark  bluish  red,  bleed  on  tlie  least  touoh, 
and  ulcers,  covered  with  a  yellow,  smeary  coating  of  pua,  fungi,  and 
shreds  of  tissue,  fonn  on  them.  When  the  disease  Hpj>ears  in  this 
form,  and  is  titrated  early,  it  is  generally  readily  cured.  You  should 
paiut  the  gums  twice  daüy  with  a  mixture  of  half  a  drachm  to  one 
drachm  of  invuiatio  ncid  and  an  ounce  of  honey;  intcruidly  administer 
mineral  acids  in  dose  and  form  suited  to  the  age,  and  order  a  light,, 
easily-digest«d  diet.  If  this  treatment  be  oonscientiously  foUowed, 
the  disease  soon  disappears,  Greneral  endemic  scorbutus  is  diiGcult  to 
cure,  because  it  is  generally  Impossible  to  withdraw  the  patients  firom 
the  injurious  endemic  influences.  In  this  also  the  acid  treotmeot  iaj 
greatly  retMimraemled- 

4.  SyphiHtio  ulcer».  The  marks  that  are  usually  given,  as  partioa- 
larly  characteristic  uf  syphilitic  ulcers,  refer  ahnost  exclusively  to  ÜW 
pruuary  chancre,  especially  the  soft  cliancre.  This  begins  aa  a  vet- 
iole  or  pustule,  develops  to  an  ulcer  as  large  as  a  pea,  with  red  bo^ 
dera  and  a  yellow,  fatty-looking  base.  Tlie  ulcer  of  the  indurated 
dutncre  looks  differently ;  in  this  there  is  first  a  nodule  in  the  mem- 
brane of  tlie  glans  or  prepuce.  Tliis  nodule  ulcerat<;a  from  the  »nr» 
hce,  as  other  cutaneous  ulcers  da  It  usually  assumes  an  atonic, 
torpid  character,  frequently  with  a  marked  tendency  to  breaking  dovn 
of  the  tissue.  Broad  condylomata,  one  of  the  milder  eWdences  of 
constiluttonul  syphilis,  are,  strictly  speaking,  nothing  but  small,  su- 
perficial, very  oircumscnbcd  fungous  cutaneous  ulcors,  whidi  oocui 
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ni'jtt  frequently  on  the  pcrinieum,  about  the  anus,  and  on  the  tongiie. 
The  so-called  tertiary  »yphüitic  täcers  of  ilie  Hkiii  often  have  very  tit- 
duratct),  browtiiAli-retl  borders,  arc  circular,  or  hnrscshoe-sliaped,  and 
are  also  atonto  in  character.  You  will  see  &otn  this  that  llie  appeal^ 
ance  of  sjrphiUUc  ulcers  also  may  vary  greatly,  and  henoe  that  the 
mere  appearance  of  the  ulcer  does  not  enalile  us  to  judge  ■with  cet^ 
taintj  of  the  presence  of  constitutional  s^-philia.  Tbe  treatinont 
of  true  M^'philitic  ulcere  ahould  be  chicßy  intcniid,  and  be  directed 
against  the  constitutional  disease.  Locally  we  should  use  intens« 
caustics  if  tbe  destruction  of  tissue  is  going  on  rapidly. 
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Older  surgeons  also  distinguished  numerous  forms  of  ulcers  that 
Have  not  been  luentioucd  here,  and  tliat  were  said  to  be  elianicttrristic 
of  the  causes.  For  instance,  in  his  tren-tise  on  ulcers  (Helkologie) 
J2ust  speaks  of  rheumatic,  arthritic,  hoemorrhoidat,  menstrual,  abdom- 
inal, herpetic,  etc,  ulcers.  But  I,  in  common  with  olhcr  surgeons  of 
modern  times,  have  been  unable  to  penetrate  into  the  mysteries  of 
lis  exact  diagnosis.  It  is  now  generally  considered  that  the  old  no- 
»iclature  was  based  rather  on  an  artiticial  system  originating  in  the 
^d  humnrnl  palhology  than  on  critically  exact  obserration.  From 
unprejudiced  obscrvaliun  we  should  uiiquestiuiisdily  uckuuwiedge  that 
rtaia  forma  of  ulcers,  particularly  when  affecting  oertain  localities, 
»ble  us  to  decide  on  their  cause;  neve  ruleless,  the  appearance  and 
form  of  the  ulcer  are  very  dependent  on  the  anatomicjil  relations  of 
the  part  affected  (e.  g.,  as  by  the  course  of  the  tiUments  in  the  skin, 
Wai/i£ifn)^  and  on  various  external  causes,  so  that  we  should  fre- 
I  ({uently  be  deceived  if  we  relied  too  mvich  on  the  appearance  of  the 
ulcer  us  aii  unmistakable  expression  of  a  spi^iiltn  constitutional  cause. 

^[A  mode  of  treating  ulcers  of  the  leg,  uniting  moist  warmth  and 
ropression.  is  by  the  so-c-alled  Martin''»  bandage  of  thin  rubber, 
lich  is  applied  directly  over  the  carefullyi-lcans^^'d  ulcerated  snr- 
so  merely  tight  enough  to  compress  but  not  to  be  painful.  Tliis 
may  be  put  on  in  the  morning  before  rising,  iho  patients  being 
allowed  to  go  around  under  this  dressing;  the  callous  infiltration 
gradually  softens,  and  perha[is  contact  with  the  rubber  may  have 
some  gwxl  influence.  At  night  the  bandage  is  removed,  and  some 
simple  salve  or  moist  warmth  applied.  Massage  is  another  remedy, 
oot  yet  much  used,  which  has  proved  useful  where  there  was  hard, 
callous,  immovable  skin  about  old  ulcers  ;  but  this  luasl  bo  tried 
very  persistently. 

la  some  C4ises  where  the  ulcer  cannot  be  cured,  constantly  woar- 
ig  a  nihber  bandage,  or  clu^tio  stocking,  enable«  the  patient  to 
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vork  and  be  comfortable.    As  tho  rcBalts  of  ampalation  be 
more  favorably,  it  is  very  likely  thftt  chronic  ulcers  of  tht?  lej?  ^^^^     ^^l 
more  frequently  be  regarded  as  indioations  for  nmpntatioD  than  bf  ^ff , 

been  the  case.  *  hag 

In  lujitnts  ulcers,  »iraple  cauterization  is  far  surj>a£sed  by  »wrap*^  ^^ 
Buspiriou!*  wi>ots ;  the  di»i<a8ed  part  eomef«  away  readily,  irbile       '^'^ 
beallliy  tissue  rcHiats  the  scoop  ;  after  »craptng,  the  base  Hbould^^."^ 
cauterized. 

Anothur  ofi^-rative  treatment  for  hipus  is  by  mokinp  smal 
cisions  through  the  infiltrated  »kin  with  a  lanee-^hapcd  knife; 
bleeding  is  conHiderable  ;  when  it  has  been  arrested,  apply  r^  ! 
compresBe«.     Sometimes  this  requires  repetition  at  intorvaJs.        v  , 
said  that  ibe  requiring  cicatrices  are  less  perceptible  than  \.i^ 
from  scrapiug  aud  cautAiriaaliau,] 


CHAPTER  XVL 


CmWXIC  IXFLAMMATIOX  OF  THE  rFJUOSTFCrjf, 
OF  THE  BONE,  AND  NEVJiO,SiS. 


LECTURE  XXXH. 


QiroBl«  r«riMtldi  AOd  Cu\tt  SaperfieiniU.— & jinftomA. — C  iteoplijrtM.— OnU'flpIvtk, 
BnppuratiTB  Fomu. — Aiuu>in;  of  Caricui. — Etiölog?. — Ula|{uo«i». — C«mbin»tioD 
^^-      of  Vkrioiu  Formi. 

^H     GcKTLEUEX:  Chronic  iaflamniatioiisof  llie  bones  out]  periosteum, 

^^k>  n-birli  we  DOW  pass,  tre  fur  more  (rcqueat  than  tlie  acute  fomis; 

the  more  common  dis^axe  is  clinmio  penostilirt,  whicii  is  often  oocom- 

^^nnied  by  ostitis  (caries)  superhciutis.     In  the  early  stages  this  may 

^Hnd  ID  rtüKplutiüU,  then  go  od  to  suppuration,  witJi  ulceratioD  of  the 

surface  of  the  boue;  it  may  also  be  accomi>unicd  by  a  deposit  of 

Rewly-fomied  ossific  subsiuiicc  on  the  surface  of  llie  boue.     Perioe- 

tida  that  has  lasted  some  time  will  never  leave  tbe  bone  unaffected. 

Let  us  first  consider  the  »ymptoms  of  c/irontc  periostitis.    Tbe  first 

s^-mptoms  arc  usually  sligtit  pain,  and  moderate  swelling  of  tbe  porta 

immediately  around  tbe  atrected  bone.     These  are  accompanied  by 

^^Ugbt  functional  disturbances,  especially  when  the  disease  is  in  one 

^Hf  tbe  extremities.     Spontaneous  pain  is  usually  slight,  or  may  even 

^oe  entirely  wanting.     Pressure  induces  severe  pain,  and  we  find  that 

the  iniprt'sö  uf  the  finger  remains  evident  on  the  skin  for  some  time, 

^Bltowitig  Uiut  tJie  swelling  of  the  skin  is  chiefly  oedcmatous.    1'he  dis- 

^H^se  may  remain  for  a  long  time  in   this  stage,  and  may  subside  as 

^ffmrluaUy  »s  it  began.     In  such  aises  you  may  consider  tlie  afiection 

as  located  iu  the  external  loose  coimectire  tissue  of  the  periosteum. 

Here  there  is  distention  of  the  vessels,  serous  and  plastic  infiltration. 

The  symptfnos  abOT'e  given  may  also  depend  oo  a  pcriustilis  com* 

ictI  with  a  »vperfcial  ostitis,  ouly  in  the  latter  case  Uie  spontaneous 

kins  are  occasiuiially  more  intense ;  there  are  Also  severe,  boring, 
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tcanog  pains  at  nii^ht.     If  such  a  process  has  laatcl  fui  mitntlis 
titen  recedes,  the  afTccted  bone  remains  Uiickcncd  and  nodular  on 
surface.     If  you  have  a  dmnce  to  examine  such  a  case  anatomioaC^ 
you  find  the  following:  The  two  layers  of  the  periosteum  canoot^^ 
exactly  separated ;  botli  hare  changed  to  a  fatty-lookiii^,  toleral^' 
consiät^^nt  mass.     On  microscopical  cxamltmtiou  you  find  that  the  ^^ 
sue  o(jnsistii  iif  connective  tissue  rii:bly  btrcwu  with  wills  and  trave^^.^^ 
by  dilated  caplilurics  in  greater  or  less  number.     This  morbidly'lt:^^ . 
euod  peiiostcum  is  more  readily  detached  from  the  surface  of  the  ^-J* 
tlinn  is  normally  the  case;  the  subjacent  bone  (we  are  suppos^, 
hollow  bime,  such  as  the  tibia)  lias  its  surfare  covered  with  %ti^ 
nodules  of  peculiar,  occasionally  stalactite  shape.     If  you  now  ^^ 
through  the  bone,  you  find  tix&t  these  nodules  on  the  stÜl-distinet  Ha* 
face  of  the  compiLct  cortical  substance  are  a  tliick  layer  of  pomu 
apparently  young,  newly-funned  bone-substance,  which  are  rety  inti. 
m&tely  connected  with  thAcortical  substance,  it  is  tnie,  but  «rhicfa, 
nevertheles»,  if  the  process  be  not  too  old,  muy  be  broken  off  with» 
chisel  iu  good-sized  pieces.     If  the  disease  hus  already  lasted  some 
tiino,  and  the  union  has  become  very  intimate,  we  find  Uiat  tW  (l^ 
posited  porous  bone  hsa  become  more  compact,  especially  if  tlie  tu» 
bid  process  hiLS  actually  terminated. 

Let  us  stop  here  a  moment  to  inquire  the  origin  of  this  newl^ 
formed  bone.     It  may  come  eitJicr  from  tlie  inner  surface,  of  lb« 
periosteum,  or  from  tlic  surface  of  the  bone.    The  former  is  the  ffoi- 
emlly-received  opinion,  and  it  is  supposed  to  tie  a  renewal  of  die 
function  of  the  periosteum,  as  it  existed  before  the  bone  hail  con- 
pleted   its  gruwth,  when  regular  layers  of  new  bono  were  alwiji 
formed  on  the  inni;r  surface  of  the  periosteum.     Tliis  form  of  pnio» 
litis,  which   is  combined  with   the  formation  of  08t€opht;t«*  (u  iW 
young  bony  substance  deposited  during  inftamniotiun  is  tenned), nnj 
be  called  onteoplaMiCy  a  name  which  I  shall  use,  for  the  sake  of  brevity. 
Nevertheless,  I  do  not  agree  in  the  abore  riew,  that  osteophytes  }>f> 
ceed  solely  from  tlie  periosteum,  but  am  satisfied  that  they  AOtwHr 
grow  frotn  the  Itone,  as  the  Greek  name  indicates.     For,  inicnMcopia 
examination  shows  that,  in  this  case  also,  as  in  suppuration  and  gm- 
ulation  on  the  surface  of  the  bone,  the  Email  vessels  that  enter  vA 
escape  from  the  bone  with  their  enveloping  ctünnccti*-«  tissue  are  the 
se-at  of  the  new  formation,  which  advances  from  the  Haversian  casids 
opening  on  the  surface  of  the  bone,  and  are  the  point  of  origio  fo* 
the  new  formation  of  bone,  which  then  spreads  out  under  the  perioi^ 
teum.      These  ossifying  gran ulnt ion-nodules  grow  from  within 
ward  somewhat  into  the  periosteum,  and  then   the  latter  take» 
Bcoondsiy  part  in  the  process,  as  it  seems  to  me.     The  form  of 
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II     tMJBophTtc«,  vliich  Ü  often  peculiar,  depends  on  the  umngvmeDt  ol 

^^fce  Teasels  «nnind  which  the  young  osseous  roateriul  is  depositoiL 

^HPe  would  not  by  any  mcmns  assiiü  the  undoubted  Tiict  that  the  peri* 

^Btteani,  and  other  parts  adjacent  to  the  bone,  may  also  produce  now 

^oooe,  stiQ  I  assert  that,  correctly  viewed,  ostooplnstio  pfriostiiia  is  an 

oaterql«5tio  ostitis  superücialis.     This  subtle  distinction  bus  no  pra<> 

ticml  value,  so  far  as  wc  now  know.     0^eophyt<9  an  the  product  o/ 

<m  tnfiammatorg  irriuaion  0/  the  peHo»tetim  and  mtr/ao«  (^  th« 

borne;  they  areprededy  %ohat  te«  eo//  c<%Uu*,  in  ,/KKfwVff,  and  they 

an  formtd  in  the  same  teay.     I  Iiere  remark  that  periostitis,  accoin» 

fMUtied  oniy  by  formation  of  osteophytes,  without  any  suppuration,  ia 

especially  peculiar  to  some  forms  of  constitutional  syphilis-      The 

dolores •osteocopi,  which  may  be  so  torturing  in  tlie  head  and  sbtn* 

booea,  in   tertiary  syphilis,  are  almost  always  due  to  osteoplastic 

periostitis  and  ostitis.  _ 

Acoonling  to  my  cxj>ericnec,  almost  t*ry  climnic  periostiUa  la  ak 
l^&rt  oeteoplustic  ;  all  oilier  tcnninattons  follow  it  niore  or  lesä  closely. 
^Bpbe  auppttrcUive  form  is  also  very  frequent ;  it  may  run  its  courso 
^^rithout  the  bone  being  much  affected.     Ilocull  the  85^nptoms  alrearly 
mentioned:  redematous  swelling  of  the  skin,  pain  on  deep  pressure, 
and  a  s^light  amount  of  it  on  moWng  the  limb.     This  condition  r» 
mains  long  the  8.ime,  but  is  gradually  followed  by  more  swelling,  by 
an  immovable,  doughy  tumor,  not  perfectly  but  still  tolenibly  well 
droned.     By  degrees  the  skin  reddens,  and  the  tumor  (Incluolcs  de- 
cidedly.    Four  to  six  months  may  thus  patts,  »nd   then   the  tumor 
remains  for  a  long  time  unchanged.     Tlie  pain  lias  probably  increased, 
and  the  function  i«  more  dwiurbed.     If  the  disease  Iwi  li'fl  ta  itself, 
Ihe  cold  abscc.<?s,  M-bich  now  evidently  exisla,  will  opcii.aud  a  thin  pus 
^Kkixed  with  flooculi  or  cheesy  substance  will  escape.     If,  tbroMg^i  the 
^Hne  opening,  you  pass  a  probe,  it  will  enter  a  cavity  lined  witli  gran- 
^Blations.     If  you  do  not  wait  for  the  spontaneous  opening  of  th« 
abscess,  but  make  an  incision  through  the  thin  skin,  it  is  prkwible  that 
^no  pus  may  escape,  but  that  you  will  find  the  fluctiiaiing  tumor  to 
^■jmsist  of  a  gelatinous  mass  of  red  granulations ;  in  other  cases  there 
^^B  some  pus  in  the  centre  of  the  swelling ;  in  still  others  the  entire 
tumor  is  of  pus.     From  what  I  have  already  told  you  of  tlie  anatom* 
icnl  conditions  in  chronic  inflammation,  you  will  readily  understand 
these  different  states.     If,  in  the  periosteum,  infiltrated  with  serum 
and  plasm,  you  imagine  a  rich  development  of  vcssrds,  and  at  tlie 
same  time  an  infiltration  of  wandering  cells,  and  tniusfunnation  of  the 
^^onnective  tissue  to  a  gelatinous  intercellular  substaucc,  the  former  is 
^Bctamorphosed  to  a  spongy  mass  of  granulations.     Tliis  may  sooner 
^or  later  change  to  pus,  and  an  absceu  is  the  final  result     If  the  who1(* 
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process  affects  only  the  periosteum  aod  superjacent  soft,  parts, 
bone  i&  but  little  cliaiigcU  ;  some  iacUualion  to  new  fonimUua  i* 
liibited  uu  il&  surface  by  tbe  production 
of  a  \&yei  of  osteopbjtcs  under  and  iu 
ibe  peripliery  of  tbe  part  affected  witli 
periostitis,  Xevertheloss,  there  is  a 
possibility  of  the  abscess  healing  slow- 
ly, after  tbe  pus  has  been  evacuated, 
and  of  a  return  to  the  prerious  normid 
stule.  Such  a  recovery  of  periostitis, 
without  iiuplicalioii  of  the  bone,  ooo»- 
fiioniilly  occurs  in  practice,  but  it  is  par«. 
It  is  fur  more  oominon  for  the  bono  to 
be  alfio  adixited,  pnrhaps  only  »upcr- 
Scially;  that  is,  for  periostitis  to  he 
accompanied  by  ostitis ;  ni>t  an  ossify- 
inp;,  but  a  cluonic,  su|>punitive,  ulcer* 
ative  ostitis  —  a  caries  sujter/iciaiU. 
Before  the  nbsocsa  has  opened,  tbe 
sjinptoms  of  sucli  a  caries  scarcely  dif- 
fer from  those  of  suppurative  perioa- 
tills.  If  the  ithscess  has  opened,  wo 
may  pass  a  prolje  into  the  surOico  of 
the  bone,  which  we  feel  to  be  rough 
and  gnawed.  The  caries  had  existed 
some  time,  and  was  secretly  eating  into 
the  bone  before  the  nbsce&s  opened; 
it  probably  existed  when  the  perios- 
teum only  appeared  infiUrutcd,  and 
was  slill  in  the  stage  of  gelatinous 
granulation.  Ucnoc,  suppuration  is 
not  necessarily  combined  with  caries, 
»Ithongh  it  freqiienlly  accompanies  it. 
To  make  all  this  clear  to  us,  we  must 
study  chronie  ostitis  by  means  of  prep- 
arationB.  The  whole  development  and  course  are  quite  analogooi 
the  course  of  chronic  iunammation  in  the  soft  parts,  but  tbe 
and  difBcuIt  solubility  of  bono  give  rise  to  somcwhht  diO'erent 
stances. 


w/ 


% 


C^rlv«  ■DpvrflrUllfl  of  tue  UbU.! 
iBttiwAlln. 


In  the  course  of  these  lect.ures  we  have  repeated  time  and  0 
■gain  that  inlhimmatory  neoplasia  is  developed  in  and  fram  I 
affected  tissue;  tliat  the  close  connect ive-tiaaue  fUamenta,  by  ridb 
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6Unitionof  ccllii,aretnuisfi>rmed  into  g^datinous  or  evco  fluid  lutci^ 
A'Uular  subetaDcc     Now,  Iioxt  shut!  tliis  be  truiisroniicd  into  bone? 

I  Pie  cells  embedded  in  the  stellate  bone-corpuscles  porticipftte  no  more 

the  inflamniatoTy  new  formation  than  tlie  stable  ooimectiv&4 issue 

»rpiisric*.     Here  rIro,  as  in  most  tissues  of  the  Uvly,  tlie  inHamma- 

'iry  uiroplasia  infiltrates  the  conncetivo  tissue;  uiintely,  that  whieb 

envelops  the  vessels  in  the  Uavcrslan  canals,  and  in  the  medulla  of  the 

KMie,     Still,  the  space  for  the  extensire  production  of  cells  is  limited, 
id,  if  the  wandering  of  the  cells  went  on  very  rapidly,  the  vcärcI 
ould  soon  be  entirely  cximpreased  in  the  bony  (Mnu\ ;  if  Oic  circula- 
un  be  (ben  arrested,  the  nutrition  of  the  young  brood  of  cells  also 
I      ceases,  and  the  necessary  n.-sult  is  death  of  the  aHected  iwr'ion  of 
^Bwne  (necrosis).     Quite  ri^^ht,  this  may  be  the  courE^c  ;  superficinl  ne- 
^Krosis  nuiy  thus  combine  with  periostitis  ;  of  this  hereafter.     Usimlty, 
^Biowerer,  the  cell  inBUntiion  in  the  Haversian  oanals  is  not  sn  rapid  as 
^^to  compress  tbe  veaselK.     The  proccjts  is  chronic  ;  the  bone  gradually 
gives  VAj,  tiie  Haversian  canals  become  wider  and  wider,  the  arm 
otrtjcal  substmnce  of  the  bone  becomes  porous,  in  the  canals  (widened 
to  meshes)  lies  the  bnK)d  of  youn^  cells,  interspersed  with  gelatinous 
intcrucUular  substaucc  and  uumerous  vessels,  au  tnterstUial  prolij'era- 
^KMon  of  (/ranultUionWt     If  you  ining'iDe  the  process  as  contiDuing,  the 
^Kone  di&nppean>  more  and  more,  the  entire  infiltrated  portion  may  be 
^|nis.-wl\t>d,  and  tjie  inflnmraatory  neoptuam  tükea  its  place     If  you 
nuioeimte  such  a  bone,  at  the  seat  of  disease  you  will  find  a  loss  of 
^^gubatwioe,  with  rough  porous  walls,  that  Iot>k  as  if  gnawed  off;  in  this 
^Hprfect  lies  the  neoplasia  tjiat  luia  taken  the  place  of  the  bone  (Fig. 
^iti).     Now,  remember  that  so  fur  the  word   pus  ha»  not  been  ractt- 
tioned ;  still,  of  course,  the  iufluniniutor^'  neopluHia  may  subsequcmtly 
suppurate,  and,  if  we  continue  our  supposition  that  the  process  began 
in  the  periosteum,  you  have  a  superGml  cold  abscess  lymg  on  the 
bone;  its  walls  may  be  covered  with  granulatioos. 

If  you  have  carefully  followal  me  thus  far,  yuu  will  liavc  n.^markcd 
^^Ircady  that  tluoughout  the  whole  process  the  bone  substance  remains 
^Bnttrely  passive ;  it  is  entirely  consumed,  and  we  might  say,  with  a 
^Bertain  amount  of  truth,  chronic  osttti»,  or  caries,  is  actually  only  a 
^Bhronic  inflammation  of  the  connective  tissue  in  the  bone,  with  con* 
sumption  of  the  latter.  And  according  to  my  view  tliis  ia  perfectly 
^^orrect,  at  least  for  the  great  miijority  of  cases.  Still,  how  does  this 
^BbnsumptioD  of  bone  lake  place  ?  Should  not  microscopica]  examina- 
tion show  whether  the  bone-ccIls  are  chnnged  or  not  during  the  pro- 
ES8?  Remove  with  the  for«.*ps  a  particle  of  bone,  as  thin  a  sheet  as 
isible,  from  a  carious  spot,  and  look  at  it  nnder  the  microscope, 
}u  will  in  many  cases  see  its  edges  and  surfuce  bitten  out,  m  it  were ; 
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the  bone-oorpuscles  are  unchanged  ;  the  interocllulur  Bubstanoo 
what  more  cloudy  thnn  usunl,  perlmps,  but  not  much  altemd ; 
tion  of  bone,  tiiken  from  tlie  vicinity  of  euch  a  carious  spot,  showi 
nothing  din'crcnt.  If  you  saw  or  cut  out  a  piece  irom  a  carious  s}M>t^ 
und  abstract  the  chalky  fuilta  from  the  bone  by  chromic  acid,  and  tliea 
nialfe  sectious  through  it  and  clear  them  with  glycerine,  you  will  havo 
about  the  followiug  picture  (Fig.  75) ; 

Fui.  w. 


I  afm  pie«  offlartoni  bona  (cartn  runcoM).    MafoU««!  890  dluoet«». 


Tliese  piprea  of  hone  are  often  bitten  ont,  as  it  were,  quite  rep»- 
larly  along  their  edges,  the  young  neoplasia  grows  into  tbeae  defect^ 
their  further  increaae  goes  band  in  band  with  the  dissolution  of  the 
bone ;  the  bone-corpuscles  are  unchanged,  no  destruction  starts  (too 
tliem,  wc  oucasioriiilly  si>e  ihcin  half  destroyed  at  the  edge  of  a  pi«« 
of  the  bone.  ^V^lat  becomes  of  the  cells  that  were  in  them,  we  cm 
hardly  say;  they  can  no  longer  be  recoguiacd  among  tbe  nuroerota 
young  cells  of  the  inflammatory  new  formation  among  which  they 
enter  ;  it  is  possible  that,  freed  from  their  cage,  they  aid  in  inoreasiif 
the  cell-brood  by  subdividing,  possiljly  they  die  ;  at  all  events,  u  fi" 
as  may  be  judged  by  tbe  change  of  form,  they  do  not  aid  In  diMolTixK 
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lie  bone.  But  how  tlie  bonn  is  diK.soIvcH  rcmaitis  nn  unsolved  riddle. 
Living-,  like  dead  bone,  nuir,  to  a  certain  extent,  be  dissolved  by  the 
inlersUlia]  bony  granulntion.  Previously,  wben  speaking  uf  np<>rating 
for  p»eudartluv9is  by  the  insertion  of  ivory  pegs,  I  told  you,  if  you 
will  remember  (p.  244),  that  tlie  ivory  pe^  beeumc  rough  on  tlieir 
^fturfacc,  carious ;  tliere  the  process  is  just  the  same,  and  this  observa" 
)D  is  exceedingly  interesting  and  important  as  a  proof  that  the  bone 
?lf  does  not  Deccssarily  have  any  thing  to  do  with  its  solution  in 
rie5,  but  may  play  a  perfectly  passive  part  To  anticip»tc  the  charge 
that  I  admit  only  this  variety  of  consumption  of  bone,  where  the  above 
changes  occur  on  the  surface,  I  must  add  that  1  hnve  already  called 
attention  to  the  fact  that  the  ivory  pegs  inlnxluced  for  pseudarthrosis 
do  not  aftraya  become  rough  on  the  surface,  but  might  remain  smooth 
and  still  lose  substanoc^  as  may  be  shown  by  weighing  them  before 
and  after  thcopenttion.  The  morphological  appearances  in  the  carious 
bone,  which  Jl.  Volkmarm  very  aptly  designates  lacunar  corrosion*, 
juid  which  IIo\c«fiip  first  made  known,  are  now  generally  recognized 
correct,  although  different  views  «ere  formerly  held  regarding  thera, 
rhich  you  may  find  in  tlie  cellular  pathology  of  I'tVcAow,  and  in 
Rfrsfor'«  atlas,  if  the  subject  interests  you. 

One  pointy  however,  we  must  consider.  It  would  be  verj*  siifv 
le  that  the  bone-substance,  having  its  nutrition  affected,  would 
to  break  up  and  crumble  into  very  fine  particles,  or  powder; 
^ould  be  e:>}H.-eia]lv  apt  to  occur  if  the  botic  had  previously  lost 
orguutc  substance.  It  could  even  be  shown  that  this  is  the  |irini&ry 
?p  in  ulceration  of  the  bone,  or  caries,  and  those  who  regard  destrue- 
ion  of  tissue  as  tlie  primary  step  in  ulcers  of  the  soft  part«,  and  in- 
flainmalory  new  formation  as  tlie  scivirnd,  will  also  hold  tliis  view  in 
regard  to  bone.  As  I  have  already  st.ited,  my  observations  speak 
very  decidedly  against  the  univers.iUty  of  this  view  of  ulceration,  and 
what  I  did  not  find  proven  as  regards  the  soft  parta,!  camiot  consider 
mie  us  regards  the  liones.  But  there  is  no  doubt  that  portions  of 
bone  niav  crumble  off,  and,  wlicn  there  is  6uppnrati%'C  ostitis,  these 
small  particles  of  bone  may  be  found  in  the  pus.  This  would  be  a 
necrosis  of  the  lowest  form ;  such  a  death  of  the  particles  of  tissue 
also  occurs  in  the  soft  parts,  both  in  acute  and  chronic  inflammation  ; 
will  doubtless  bear  in  mind  that  we  have  spoken  of  this  subject, 
cannot  be  considered  as  a  rule  in  caries  ;  it  is  only  seen  occasionally 
in  carifis  with  suppuration  or  casecjus  degeneration.  Here  even  farge 
portions  of  bone  may  Ikjcorjc  actmilly  necrosed,  and  for  this  comlu- 
lation  of  caries  and  nccrxisis  we  have  the  curious  name  of  oarief 
tica. 
Thus  &r  we  have  used  the  term  cariea  as  exactly  synonymouswith 
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olironio  ostitis  and  solution  of  bone,  and  at  present  this  is  very  givner- 
ally  done;  but  fonnerly  iIh-  name  carii;s  was  only  ascd  for  ulceration 
acoompanied  by  suppuration,  (or  opt^n  ulcers  of  the  bones.  Tlie  inti- 
mate CDuneutioii  between  cbruiiic  iiiflatuinaliun  and  uloenitiQu,  wbiofa 
we  previously  tttnditHl  iu  tbc  soft  |uirts,  al»o  rxista  between  chronio 
ostiti»  and  cario^;.  If  you  dusire  to  designate  tlio  characler  of  the 
inHanimaiion  more  speciticully,  it  may  be  done  conveniently  by  certain 
additiooB  wbicli  yuu  already  know  from  the  chapter  on  ulcers.  Per- 
haps it  would  bo  botU:r  to  gradually  drop  thu  uame  caries  and  replaoc 
it  bv  oiitilis  with  various  additions,  such  as  rurcfy'uig,  ustcoplasitc, 
ulooniting,  gmnidtir,  etc.,  or  only  to  euiploy  corie«  for  bony  defects 
caused  by  lacuniir  erosions.  On  macerated  bones  tliis  is  always  n'vdi- 
ly  recof^nized ;  th^re  we  are  never  in  doubt  as  to  wlu'ther  tlie  bone  is 
cariouit,  for  we  call  various  all  defects  that  lo<jk  as  if  gnawed  out; 
they  might  very  well  be  termed  lacunar  or  corrosive  defects.  But  on 
living  patients  it  requires  accurate  knowledge  and  rich  experience  to 
deolde  certabily  whether  a  bone  which  u  sound  entcrti  readily  is  only 
softODed  or  has  large  lacunar  dwfccts.  Up  to  this  point  we  have 
only  studied  superficial  caries  ;  hereafter  we  shall  couio  to  central 
oaries,  which  holds  the  same  relation  to  tlie  supcrticial  thnt  the  ab- 
scess does  to  an  open  utrer.  In  the  soft  parts  I  showed  you  the  dt?- 
velopinent  of  the  process  of  ulror.itiuu  in  a  fungYius  ulcer,  where  the 
productive  ebiiractcr  predominate 'S.  Thia  has  its  annlugv  in  bone,  hi 
ottitU  fangoaa  (by  carles  sicca,  Virchototiwd  V'Ukinatui  mean  caries 
with  pruliferating  granulations  and  destruction  of  bone  without  BU|t- 
puration),  where  there  is  as  yet  no  destruction  of  the  infliiinnialorv 
new  rormat-ion,  but  where  interstitial  granuUtion-t issue  has  gmwo 
all  through  tlie  bone.  This  does  not  by  any  nieins  aUvays  occur  tu 
tbo  extent  we  have  just  suppo.^od.  If  you  be;ir  in  mind  the  atonif, 
torpid  uluor  of  thn  KoFt  parts,  nnd  rcmemhor  how  the  neoplasia  rapid- 
ly breaks  down  Into  pus,  uiidoi^es  caseous  tranBformation,  or  dUin- 
legrate^,  and  simply  apply  the  same  ohangt«  to  bone,  you  will  readi- 
ly understand  the  case  ;  this  also  gives  caries  another  eharactrr  ; ' 
there  are  very  torpid,  atouic  forms  of  caries  where  the  neoplaiUi 
causes  but  little  deätriiotion  of  bone,  and  then  diaiutegratcs  or  under 
guos  0B8COUS  inetatnorphosis,  and  thus  in  the  living  orgntiism  there  u 
a  sort  of  mnueratin  of  the  fUsoased  bone ;  tlic  soft  {>arls  in  ilie  bom 
suppurate;  if  this  happen  be/ore  the  bone  is  dissolved,  the  porlioa 
of  bbne  tti&t  liHü  Htippiiratoil  is  necrosed.  Jlere,  also,  most  of  the 
fault  of  the  disintegration  is  duo  to  deficient  vascularity.  Dut  we 
must  look  to  constitutional  influences  for  the  causes  why  we  hare  in 
one  case  fungous  or  proliferating,  in  another  atonic  caries. 

We  slial)  become  acquainted  with  other  forms  of  ostitis  when  we 
come  to  speak  of  primary  chronic  inflammation  in  bones. 
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(Jhronic  inflninmatioo  of  the  periosteum  and  bone  is  chiefly  due 
to  constitutional,  dvcserosial  diseaBes;  and  although  injuries^  blows« 
fallSi  etc.,  may  be  exciting  oauses  of  these  dlst^usos,  the  ultimate 
cause  must  lie  in  the  injured  |mrt  or  the  systam  at  large,  otherwise 
^Blie  process  would  take  the  course  usual  to  trauinatic  inBiunniations 
^^Btid  900U  terminah\  If  an  injury  induces  insidiuua  chronic  inflain- 
^HnatioD,  this  must  be  due  cither  to  a  peculiar  local  or  eonstttutional 
^^»ndiiion  ;  so  far  I  have  had  no  reason  to  abandon  this  opinion. 

Of  the  dyscrasifl^  already  known  to  you,  the  srrofuloiiB  and  syph- 
ililic  e&peoially  predispose  to  chronic  periostitis  and  ostitis;  among 
Bcrufuloua  children  the  fungous  forms  of  carles  are  niobt  frequent, 
while  among  adulLs  the  atoniu  occurs  ofteucr.  True  tubercles  are 
uIko  found  in  bone,  but,  so  tar  as  I  kuow,  uot  iu  the  periusteum  or 
^^be  cortical  liiyer  of  the  lung  hoiics. 

^^V    ßnt  chronic  petiuBtitis  also  occurs  frequently  wlien  iioDe  of  tbe 
^HRmve  dyscrasim  are  diswivcntble,  and  where  we  can  rccognirx;  no 
B^tne ;    in  old   people  especially,  periostitis  with  caries  sometimes 
oomca  from  very  slight  injuries,  and  runs  its  course  in  the  most  dis- 
agreeable torpid  form. 

Hie  irtllanimalory  neoplasia  in  the  bone  will  greatly  sympathize 
if  the  general  hcahh  fjiils  ;  in  children  who  have  died  of  caries,  you 
wilt  slinost  alvinys  lind  the  atonic  form,  for,  just  previous  to  death, 
while  the  nutrition  wus  bad,  the  neoplasia  also  broke  down  ;  the  dis- 
eased bone,  even  during  life,  was  macerated  by  suppuration  aud 
mortification,  Pathologieal  anatoTnit<ts,  who  only  see  caries  on  the 
disseeiing'table,  rarely  know  the  fungous  form  accurateW,  or  con- 

■«ider  it  the  more  rare;  but,  when  one  often  examines  pieces  of 
jpftrious  bone,  cut  out  during  life,  especially  the  resect«>d  joints  of 
children,  where  the  process  is  going  on  actively,  he  learns  to  judge 
differently  fmm  what  he  would  in  the  anatomical  museums,  where 
macemted  bone«,  almost  exclusively,  are  prracrved. 

Although  I  have  merely  spoken  of  fungous  and  atonic  caries, 
you  still  understand  that  I  have  only  depicted  the  extremes  of  the 
proliferating  and  rapidly  disintegrating  now  fom.alion.  Of  course, 
there  are  many  intermediafe  forms. 

It  is  not  the  object  of  ihepe  leetures  to  carefully  delineate  all  the 
shades  of  tliis  process,  as  will  be  done  in  the  clinic,  but  here  the  pic- 
ture of  diseases  should  be  drawn  from  typical  cases,  you  should  ao- 
quire  a  mental  mastery  of  the  subject ;  hrnce  I  only  lead  you  so  far 
into  the  details  of  the  proeefs  as  is  necessary  for  understanding  ita 
^^natomy. 

^B     Now  you  will  very  justly  ask.  How  shall  wc  know  whclher  the 
^OBse,  which  wo  have  only  diagnosed  with  the  probe,  be  of  the  pro- 


604 


CARIEa 


liferatinf;  or  torpid  vsnet^?  Tbis  will  hare  an  inflaence  on  tbe 
Lrcutinciil,  as  it  liiix  in  case  of  ulcers  of  the  soft  piirts.  And  it  is  im- 
portant not  only  for  the  treatment,  but  for  the  prognnüs ;  for  pure 
torfiid  caries  offers  far  poorer  chances  than  the  fungous  form«  be- 
cauüo  it  ii  far  more  apt  to  occur  in  poor,  badly -nourished,  and  old 
persons.  The  rlistincliun  is  uol  dilTicuIt.  In  tiie  more  proltfemting 
forms,  the  swelling  of  the  soft  parts,  periosteum,  and  skin,  and  espc- 
oiully  of  the  articular  cupeule  wlien  the  caries  affecu  the  articular 
ends  of  thii  bone,  is  often  considerable ;  hU  these  paila  feel  spoiig-y. 
If  there  be  any  openinjcs  in  thu  skin,  prulifc rating  granulations  pro- 
ject from  them,  and  a  mucous,  tough,  synovia-like  pas  escapes.  If 
vou  exaaiino  with  the  probe,  you  do  not  come  at  onoe  on  hare  bone, 
but  must  push  llie  probe  into  the  granulations,  ofteu  to  some  depth, 
before  entering  the  rotten  bone. 

In  the  pure  «tonic  fonn  there  is  less  swelling,  the  skin  is  thin^ 
red,  and  often  undermined.  The  edges  of  the  opening  are  sharp,  oa 
if  cut  nut  with  a  punch ;  there  is  a  discharge  of  thiu,  serous,  some- 
times  badly-smelling  or  sanious  pus  ;  if  you  introduce  the  probe,  yoa 
come  at  once  ou  the  bare,  rough  bono,  from  which  the  soft  parts  have 
already  been  scpiiralcd  by  suppuration  and  maceration.  These  are  the 
extreme  coses  of  the  series;  there  are  various  iuterinedialc  funns. 

Taking  all  things  into  consideration,  I  think  you  will  now  have  a 
correct  idea  of  caries  superficialis. 

Let  us  make  a  short  re\-iew  of  what  we  know  of  ohmnto  diseases 
of  the  periosteum  and  bone.  We  have  considered  chronic  osteo- 
plastic periostitis  (with  formation  of  osteophytes  without  auppurs* 
tion),  suppurative  periostitis  alone,  and  combined  with  ostitis  superfi- 
cialis, or  carirs.  But  osteoplastic  periostitis  mny  coiubiue  with  caries, 
and  this  combiimtion  is  even  frequent,  i.  e.,  osteophytes  form  round  a 
carious  point  in  the  bone.  If  you  examine  a  aeries  of  prpparatinns  of 
rariotis  joints,  you  find  the  osteophytes  startJn;^  fmm  the  surface  of 
tlie  bone,  aroiuid  the  destroyed  portion  ;  the  periostitis,  which  at  one 
place  induced  deal  ruction  of  the  bono,  caused  forniation  of  new  bone 
in  the  vicinity.  Vou  may  very  aptly  compare  tlit»  to  an  ulcer  with 
callous  edges — thickening  by  new  formation  in  the  periphery,  de- 
striiotion  in  the  centre.  Hut  we  do  not  have  form-ition  of  osteophytes 
at  the  periphery  in  utonic  forms  of  caries;  it  oidy  ocours  in  those 
which,  at  least  for  a  time,  bore  a  proliferating  character ;  just  as  in 
torpid,  scrofulous  ulcers  you  only  ßnd  thickened  edges  where  the  skin 
had  for  a  long  time  Ik'cii  thickened  by  plastic  tnhltralion,  so  in  iIk- 
bone  also  we  havo  this  eonib'malion  of  proliferation  and  destruction 
which  wc  have  so  often  met  iu  the  study  of  inflainmalioa. 
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kiy  Cgofrfti,  rhronio  Ostitis,  or  Cori««. — Sjmptonii. — Oititi»  lolcrni  Oitcopl«»- 
tica,  Sup^'urulivii,  FuoKottt. — .IbMcsa  of  Bone.— CunibiiiiiliviiB, — ütlilb  uitb  Cn* 

*Miaus  Uut«iuiir|iIio«m.— Tut)erdoa  ofBoiie.— DULguoHU  nT  Curi«».— DMiiC'iitiutl  of 
UiK  Boiu«  aller  tlimr  PatU«!  DDatruotiou. — Cuugustioii  AiMCvuvos.-'Etloliigj'. 
HmiERTO  ne  bavc  only  treated  of  chronic  ostitis  in  so  far  as  it  is 
ii^peiident  on  periostitis.  Tliis  is  almost  always  tlie  case  in  the  Iiol- 
low  bones»  for  in  them  the  cortical  layer  is  not  much  disposeii  to  be- 
come primarily  ditneaACfl.  Tlie  case  is  dtfTerent  with  the  sponpry  bones 
and  bony  piirts ;  in  tbom  a  chronic  inBanimatton  mny  arise  indepcn* 
dcntly»  just  as  in  the  meJullary  cavity  of  a  hollow  bone  ihrre  mny  oc- 

1  cura  circunisctibed  chruuic  Osteomyelitis, so  that  the  cortical  substance 
may  become  diseased  from  within.  These  cases  arc  dc^ignutcd  as 
Mlitt't  interna  (»r  caries  ctutrttlta.     The  »iyaii>tom»  of  Buch  a  chronic 

I  iiiflanniiation,  occurriug'  deep  in  the  bone,  are  in  ninny  cases  very  un- 
decided. A  dull,  moderate  pain,  and  a  cou&equent  slight  iuipairnieut 
of  function,  often  fomi  tliO  only  symptoms.  SivelHng  comes  on  later, 
and  the  disease  may  exif-t  for  tnontha  before  we  can  form  a  certain 
diagnosis'.  But  when  wo  find  »evere  pain  on  pressure,  and  a'dcma  of 
the  akio,  nnd  the  periosteum  participates  secondarily  in  the  chronia 
inflammation,  %vc  shall  gmdiially  be  led  to  the  correct  diii^nasif,  the 
more  readily  if  the  dist-use  be  eircuuiBcribed,  and  perforjititm  finally 
takes  plac«',  so  that  wc  may  pass  a  probe  through  the  opening  deep 
into  the  bone,  und  Cud  exactly  what  is  (he  state  of  a&uirs.  In  many 
caaes  perioaiilis  ia  for  a  long  time  the  chief  symptom  of  ostitis;  th« 
former  may  be  so  prominent  that  it  appears  to  be  the  only  disease, 
till,  from  the  long  duration,  and  from  lossesof  substance  from  v  it  hin,  or 
lastly,  pf-rhape,  even  bv  detachment  of  small  pieces  of  bone,  attention 
ia  called  to  the  fact  that  the  conticuicd  Euppuratton  is  due  to  disease 
deep  in  the  Wme.  It  has  alrpady  been  flisted  that  chronic-  toflamma- 
tion  in  bone  first  shows  itself  by  the  cballcy  «ilts  becoming  soluble. 
So  far  we  have  only  studied  cases  where  the  disease  was  circum- 
scribed  and  progressed  inward  frntn  the  snrfHre.  Xow,  imagine  an 
oatitis  dc%-e!opiiig  in  a  spongy  bone,  as  one  of  the  tarRal  hrmr»,  or  in 
the  diaphysia  of  one  of  the  long  hones,  as  in  the  lower  part  of  the 
tibia,  and  the  eh.ilky  snlla  disappearing  from  the  bony  tissue  while 
the  vssels  of  the  medulla  increase,  and  the  medulla,  infiltrated  with 

Kandering  cIU,  gradually  takes  the  place  of  the  disiippcaring  bony 
Bsue.  Here  we  have  the  picture  of  a  pure  ostifia  rtiatacitganty  an 
iteomalacia  luilammatoria  or  i-arefying  ostitis  (  Volkmann).    In  this 
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affection  tlm  boocs  become  very  light,  and  the  conical  substance 
very  thin. 

Itim{lfi.hch  has  sliown  how  the  atrophy  occurs  in  such  cases;  for 
he  di^oovLTod  tbiit  the  chalky  suits  were  tirst  dissolved  and  disap- 
peared as  in  laounur  corrosion.  But  wbUe  in  the  hitter  case  the 
089CM3U8  tissue  dJSRppeared  with  the  chalky  salts,  id  the  present  case 
the  tissue  uoutiuuea  to  exist  for  a  liuiü;  the  castis  where  every  tnoe 
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of  bona  insido  the  periosteum  has  disappeared  in  this  way,  show  Ü)a'% 
the  osseous  tissue  which  has  lost  its  salts  is  finally  absorbed  it«!^ 
But  whether  this  is  always  the  cose,  or  whether  it  may  a;^n  be  im- 
pruf^iuted  with  chalky  saltti  and  af^tn  bcoonio  normal  booe^  is  oot 
known.     Whol.bor  this  variety  of  alrophv,  which  may  correctly  1* 
termed  halisteresis  oRsiitm  (from  lEAc,  salt,  and  OTfprj^i^,  robbifl^i 
Kitian)^  always  runs  the  course  shown  in  Fig-,  76,  is  not  fully  ia"'** 
tignted  ;  possihly  the  rhalky  salts  and  the  tissue  might  be  absorlwi 
at  the  same  tinii*.     The  fact  that  there  ia  no  sign  of  proliferatioa  »> 
the  bone  ourpuscles  of  the  lissue  deprived  of  its  chalky  salts  i«*^'»* 
to  prove  that  tbey  are  not  disposed  to  proliferate. 

So  WQ  have  here  a  form  of  inflamnution  of  bono  in  which  it> 
^trophy  is  a  particularly  prominent  feature,  and  there  is  a  t«iT 
atsanty  fomiation  of  osteophytes,  or  this  may  be  altnj^cther  sbJtnt 
In  the  bone  there  ia  no  regenerative  process;  the  meduUa,  which  i> 
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tidencd  from  the  gn^t  vaacularity,  usually  oontiiins  fat,  but  is 
richer  in  voung  cells  timn  the  inedulla  of  th<>  hones  of  adults  umibIIv 
is,  and  hence  more  resembles  the  cooditioo  in  childhood.  The  ostitis 
malaci&saiis  may  n>main  in  this  state;  should  it  slowly  proj^css,  it 
woukl  lead  to  cample!«  solutiou  of  the  bone,  till  only  medulla  and 
periosteum  remain,  and  the  bone  is  so  soft  as  to  ^iuld  to  aoy  tiao- 
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m  or  presBure;  but  this  is  rare.  Accordinj;  tn  my  experience,  il  is 
just  as  rare  for  the  medulla  in  these  bones  to  suppuniie  <.ir  become 
cnseous  without  some  extomal  cnuso^  but  Ibis  is  sometimes  induced 
hy  violent  probing,  dirty  probes,  bruising,  or  operation?".  Älild  «ijm*8 
of  this  form  of  OKtitis  may  recovpr  by  formation  of  ni'W  bone  in  the 
cavities  of  the  old  bone ;  wliile  sm'cre  cases  in  marasmic  patieuts  are 

Kiurable  and  require  amputation. 
Ostitis  osleophistica  ts  just  the  opposite  of  the  above  ;  we  do  uot 
o«T  wh'^ther  ihc  diptnrbauce  uf  nutrition  by  wliich  it  is  started  also 
yius  with  lo&s  of  ebniky  salts  from  the  bono ;  the  muiu  effect  of  the 
rtisiurl>nnce  is  abnorm«!  formation  of  new  bone  in  the  medulla  and 
in  the  Huversian  ennuis.  When  the  disease  occurs  in  ibe  long  bones, 
it  (fenerally  attacks  Iho  whole  bone  at  once,  and  even  affect«  several 
booea  at  the  same  time.  The  result  of  this  disease  may  he  the  com- 
lete  tilling  of  tlio  medullary  cavity,  with  u  loicnibly  compact  bony 
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muB|tbea1most  complete  Oiling  of  theHavenian  canals  with  bonysul^ 

itance,  and  generallv  also  the  for> 

mation  of  bone  on  the  surface.  •'•'*■ 

Thna  the  entire  bone  becomes  very 

heavy  and  denser    than  nonnal. 

"Hiis  process  is  also  termed  diffhute 

hj/pertrophy  of  the  bone^  but  more 

frequently  eckroaU  oaaium  (coi> 

deusiug- ostitis,  J%.  fvikmann). 

Besides  the  hollow  bones,  other 
bones  of  Uic  skeleton  are  also  oo- 
cosioimlly  attJiokcd,  e.  g.,  bone«  of 
the  face  and  pelvis;  in  such  cases 
the  bony  dnjMisita  are  spongy, 
puflfml,  nodular,  so  that  the  Inme 
arquirea  a  resemblance  to  skin  ä^ 
feeted  with  elcjihantJasis;  indeed, 
the  discuücs  arc  very  analogous 
(Lconiiosis  ofesium,  WrcAow), 
Tiic  filliuj^  up  of  the  diplo^  be* 
tween  the  outer  and  iuner  tables 
of  tjie  cranial  bones  with  bony 
Bubslnnce  is  sucti  a  comni<»i 
change  with  advancing  age,  that 
it  ran  hardlj  be  considered  as 
pathologionl,  although  it  really 
belongs  under  this  head. 

The  causes  of  Bclcro«is  of  bone 
as  a  primary  disease  Eire  entirely 
obscure;  in  some  cases  syphilis 
mav  a<Tt  as  a  cause,  but  the  osseous 
formatiüns  occurring  in  this  dis- 
ease rarely  nttain  such  firmness 
us  in  sclerosis  proper.  The  mal- 
ady will  rarely  be  recognized  with  8«!fro#i-d  riw*  mi)  femor:  tt«  fonn«  «ft' 

•      ,  ,       .  ..,        ,  /WU«,  tlipUtlerfiom«  »pwifu-ii  oat  «rfl* 

certainty  during  hte,  because  to       yicno»  Pwiiuiwj^cii  AMUimicd  uoUcrtt»— 
the  touch    these   bones    present 

nothing  ninro  tlinn  a  certain  tncrcnae  of  thiekness  and  a  slight  ia^ 
quality  ii{  surface. 

Ostith  interna  suppurativa  circumscripta  usually  begins  in  ' 
hollow  biine  as  uslcomjelitis.     Tlie  inHammution  gradually  extcDds 
to  tlie  inner  surface  of  the  cortical  substance,  which  is  dissolved,  t» 
we  ha\'c  already  stated,  aud  finally  completely  consumed  at  som« 
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point  In  sucb  cam«  pus  may  form  quite  enrly  in  tlie  centre  of  the 
inllanimatoty  noir  formation,  and  subsequently  be  evacuated.  It  is 
this  disense  that  is  especiully  termed  bone  abscess.  The  perinstcum 
does  not  remaiu  unafTucted ;  it  is  thiukcticd  and  new  bony  deposits 
form  iu  this  cisc  also  from  Uic  surface  of  the  bone,  wbi<-h  is  nut  ui 
drat  perforated  but  ia  irritated  from  within.  The  hollow  bone  is  tims 
enUii^  externally  at  the  point  where  the  abscess  forms  in  it,  and 
pires  the  impression  of  the  bone  being  here  pressed  apart  and  in- 
llattnL  It  is  diflOcuit,  indeed  oftcu  i[iipussib!e,  tu  distinguish  such  a 
boQC-absecfis  from  a  circumscribed  oeteopltistio  periostitits,  benoe  we 
should  not  bo  in  loo  great  bustc  to  operate.  This  cwilrwl  caries  may 
be  accompanied  by  partial  necrosis  of  certain  portions  of  bone  on  the 
inner  surface  of  the  cortical  substance,  forming  a  caries  nffrotica 
eerUrali».  I^astly,  vre  have  the  vrnrst  cases,  where  i-hronic  interntU 
and  external  caries  are  aeoompitnietl  by  necrosis  and  by  suppuratire 
or  osteoplastic  periastitis.  All  these  develop  in  one  iind  llie  same 
hollow  bone  at  the  same  time;  absocsses  appear  at  different  points; 
with  the  probe  we  sometimes  tcmch  rotten  buuc,  sometimes  a  seques- 
trum ;  in  one  place  we  enter  the  medullary  cavity  of  the  bone,  in 
another  only  the  surface  appears  disensed ;  tlie  whole  bone  is  thick- 
ened, a3  is  the  periosteum,  and  n  little  tlun  pus  escapes  frt^m  the 
fistulous  openings.  The  raaceratod  preparation  of  such  a  bone  has  a 
pecuUar  appearance ;  the  sin-faoe  is  covered  with  very  porous  osteo 
pbytca;  between  these,  here  and  there,  wc  find  necrosed  portions 
which  belong  to  the  suriace  of  the  bone;  some  openings  lend  into  the 
medullar^'  cavity  ;  if  you  saw  through  these  bones  lougiludiuidlj',you 
find  the  medullary  cavity  also  partly  filled  with  porous  bony  sub* 
stance;  the  cortical  layer  has  lost  its  even  thickness,  and  it  also  is 
porous,  so  that  it  ia  only  at  some  few  points  that  it  con  bo  distin- 
guished from  the  osteophyte  deposits ;  in  the  originid  medullary 
cavity  wc  Iind  occasional  round  holes,  and  iu  some  of  these  necrosed 
portions  of  bone.  Tlicso  bones  arc  in  such  a  state  that  their  recovery 
catmot  usually  he  expected,  and  either  tbclr  extirjialkm  or  ampulap 
tioD  of  the  limb  is  necessary. 

In  the  ti?iort^  fpon^>/  boiten  the  ease  is  somewhat  difTereni;  in 
them,  when  tlicre  is  pnilifcraling,  inflammatory  neophiÄia,  solution  o( 
the  Imne  with  seoondar^'  suppuration  comes  on  quite  rapidly,  although 
it  is  not  an  absolutely  necessary  result.     Tlicre  are  cases  of  osliüit  **' 
the  short  sjwngy  bonca  of  the  wrist  and  ankle,  and  espevia 
epiphyses  of  the  hollow  bones,  M'bcre,  without  any  decide^ 
(whidt  is  usually  caused  by  the  resulting  periostitis),  the  * 
tirely  dissolved  by  interstitial  granulations  growing  all 
without  any  neocssary  accompaniment  of  the  slightest  \ 
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piinition  [osdtU  interna /itngoaa).  Tho  result  of  such  a  solutioa 
bone  in  tl»ese,  or  in  otiior  joint«,  is  that  by  mnscular  traction  the  boi 
aro  displaced  in  the  direction  whr^re  the  destruction  is  most  advanced. 
And  from  this  deformity  we  may  judge  approximately  of  the  extent 
of  the  destruction.  A  short  time  since,  I  amputated  a  foot  which  xms 
10  distorted  by  auch  a  dcAtruction  of  bone,  without  any  suppuratiou^H 
on  the  inner  side  of  tho  talus  and  calcaneus,  tluit  the  inner  border  of^V 
the  foot  was  greatly  drawn  up,  just  aa  in  well-marked  congenital  rloI> 
foot,  and  the  patient  walked  very  iuseourcly  on  the  outer  border  of 
the  foot,  A  f];ood-si/^-d  ulcer  hud  also  funned  on  the  outer  edge, 
which  had  latterly  entirely  prercntod  walking.  I  saw  a  similar  cajte 
In  the  wriatrjoint:  A  girl  twenty  years  old  had  suffered  for  a  long 
time  from  pain  In  the  left  wrist,  without  swelling  of  the  soft  parts; 
pressure  on  the  wrist  wm  very  painful;  gnulualty,  without  any  swel 
ing  or  suppuration,  the  hnnd  l>ecaiiie  verv  much  abducted;  if  the 
tient  were  amnstltctizcd,  the  hand  could  be  retmned  to  its  nonnal 
position,  and  then  it  was  found  that  part  of  the  wrist  had  entirely  dis- 
appeared. In  the  bu-ger  spongy  bonos,  as  the  calcanetia,  and  in  the 
epiphyses  of  the  larger  hollow  bonca,  a  cetitral  cavity,  or  a  booe-ahecasa, 
may  form,  and  tliis  may  be  uucompanicd  by  a  necrosis  centralis.  It 
the  great  inajority  of  cases,  however,  the  ostitis  ia  occomputiied  by 
pnnilent  periostitis;  this  is  particularly  the  case  in  the  email  bones  of 
tho  wrist  and  ankle ;  tliese  are  so  smull  that,  when  the  periosteum  b»i 
comes  disea<«ed,  tlie  disease  readily  extends  to  the  ontir«  bone  and  lt«i 
articular  surfacefl,  and  that  convprsely  primary  disease  of  the  bone 
quickly  shoirs  its  effect  on  the  periosteum  and  articular  surfacea  Id 
these  cases  also  there  is  implication  of  the  sbeatlis  of  the  tendon» 
and  of  the  skin,  which  i»  perforated  at  various  plaices  by  uloeratiM* 
from  within  oulwanl.  In  the  hand  the  radius  and  ulna  as  wellastlift 
articaliLr  ends  of  the  metacarpal  bones  may  also  be  implicate<I,  and  is 
the  foot  the  lower  ends  of  (he  tibia  and  fibula,  as  well  as  the  posterinr 
ends  of  the  metatarsal  bones.  Tho  wrist  and  auklo  joinla  are  tbui 
swollen  out  of  shape ;  in  many  places  t1iin  pus  escapes  from  tbe 
fistuloua  openings,  and  the  bones  of  these  joints  are  partly  dissolnti 
and  partly  replaced  by  spongy  granulations,  or  also  are  entirclT  * 
partly  nerrosed.  It  is  hanlly  nncessary  to  tell  you  tbat  the  coottt 
of  this  funii  of  primary  suppurative  ostitis  also,  in  regard  to  vltil  n- 
lations,  is  just  aa  variable  as  tbat  of  chronic  periostitis,  and  thathO 
also  you  see  cases  of  a  typical  atonic,  and  others  of  a  fungfl« 
variety,  while  there  arc  a  variety  of  cases  between  these  extrctntt. 

I  must  particulurlr  mention  one  other  form  of  chronic  ostitis,  nti 
oatitU  with  caseoui  degeneration  of  tlie  intlamraatory  neoplaaa.  Yt« 
are  already  aoqaatnted  with  this  variety  of  chronic  inaainmstioa;  H 
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belongs  gcDcrally  to  the  atoaio  fonm^  with  slight  rascularization.     It 
occura  chje6;  in  the  spongy  bones,  and  retidily  r-omhincs  nitti  purtial 

necrofiid-,  in  the  cheesy  pulp  whidi 
^1*'  ^-  ßlls  the  ca^Tty  in  the  bone  tlierc 

arc  almost  alwiijs  portions  of  dead 
bono  tliat  hare  not  Ijpen  dissolvwl. 
The  vertobrsR,  the  epiphywaofthe 
larger  hollow  bones,  and  the  cat- 
dUieuSi  are  the  must  frequent  seat 
of  this  oetttii  t>»fema  ccueota, 
Tliis  form  ia  only  rocoguixabic  in  a 
few  oases  during  life;  we  grad- 
ually arrive  nt  tJie  diagnosis  of  os- 
titis interna,  but  can  only  dctei^ 
mine  its  special  form  in  cases 
where  the  half-fluid  caseous  pulp 
is  evacuated  through  an  external 
o|*eniiig.  Lnätly,  we  nuist  not 
omit  to  mention  tbat  iu  rare  cases, 
usually  in  the  vieinity  of  caseous 
deposits,  true  vtUiary  tuberclea, 
small,  at  first  gray,  later  cheesy 
nodules,  come  in  tlie  si>ongy  sub- 
Btanoe  of  tlie  epiphyses  in  the  an* 
kle-bonea  and  rertebne  and  induce 
solution  of  the  bone  and  partial 
oecrosis.  A  diagnosis  of  this  true  bone  tubcn;ulusts  cannot  be  cer- 
tainly made  during  life,  wo  may  only  cnnstder  it  as  pr(^>bnblo  wber« 
there  is  marked  tuberculosis  of  the  hmjrs  or  larj-nx. 

For  all  forms  of  ostitis,  which  indu»;e  softening  of  the  bone-aul> 
stance,  Ji.  VoUcmann  employs  the  designation  rarefying  ottitü. 
^^^  [Wo  have  now  described  a  series  of  chronic  processes,  which  may 
^^rtwcaaiuaallv  occur  in  the  »auie  Ixino,  but  whu»e  natures  are  difTerenL 
P  It  is  common  to  all  for  the  normal  bone  !»ub$Uuice  to  be  diesotved 
I  tnd  replaced  by  a  soft,  cellular  neoplasia,  except  in  the  Ko-ealled 
coI«rosu  otwium,  in  which  the  neoplastic  tiitsue  is  transfnrracd  inlok^ 
(•ooipact  bone.  Some  of  these  processes  are  intlammatory,  as  * 
gous  us'titi'?,  which  leads  to  intraosteal  development  uf  graniil 
and  sometimes  to  abscess,  caseous  ostitis,  etc,  ;  btit  in  so-cjülr* 
malaeisaans  (rarefying  iKslitis),  as  well  as  in  ostitis  oKtenpIa 
inflammatory  symptoms  are  more  obt»eure.  While  m  the 
may  sometimes  be  suppuration,  in  the  latlex*  it  never  i 
the  Utter  processes  now  devetopmont  of  ve«6eU  sbcinri 
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for  reabsorption  as  well  as  for  th»  formation  of  now  bone.  In  imre- 
fj-inR  üstilis  the  process  is  limited  to  nolution  of  the  bone  by  for- 
mation of  nietliilta  wbicb  is  trauMfurmed  lo  fat,  while  m  ostitii  otAuo- 
plastica  it  oHHifieH. 

In  the  furiiKS  of  ostitis  which  destroy  the  bone  the  final  prodact« 
wliidi  t:iko  the  p!aee  of  the  bone  are  granutatiun-ti»)Ue  (fungus 
without  suppuration),  bone-pus,  caseous  neoplasia,  or  fat.  In  oppo- 
sition to  these  destructive  forms  stands  osteoplofttio  ostitis  as  tiw 
sole  productive  form  ;  at  first  it  too  partly  diiwolves  the  bone,  bak^ 
soon  it  formN  new  bune,  not  only  to  replace  what  has  been  lust,  bufr 
even  beyond  the  nunnal  amount. 

Bony  tumurs,  gron-thn,  or  deposit«  in  the  periosteum  will  orr^^,,^ 
sionally  disappear  spontaneously  or  uuder  some  simpl«  trestmn^ 
It  is  thoiii,'ht  by  sonii.*  that  ibcy  are  due  either  to  jiouiy,  rheuiual^^. 
or  tiy])lulilio  puidon,  and  that  they  will  generally  be  bcoi-tiiej  |^  * 
iodide  of  pot-asüinm  or  a  miid  course  of  mercury. 

In  children  with  hereditary  syphilis  we  somelimes  find  mottipl^ 
curies  nf  the  skull  eircular  in  shape  and  surrounded  with  a  va^raUr 
network,  within  which,  without  suppuration,  the  bone  is  hotttaei 
and  deprived  of  its  chalky  salts  ;  so  that  at  these  points  the  alciO 
seems  to  be  replaced  by  a  translucent  vascular  membrane,  wltik 
there  is  not  a  inice  of  osteoplastic  periostitis,  or  any  considcnNi 
infiltration  of  the  soft  part«.  Such  a  skull  looks  as  if  several  tR- 
phinc  holes  had  healed  up,  but  not  with  bone. 

Scrofulous  disease»  of  bone  may  be  induced  by  slight  injinw, 
as  was  lon^  since  confirmed  by  clinical  observattun  as  wcU  m  I7 
experiment.      Wc   have   previonsly   stated    thai   acut*?   infeetiow 
diseases  have  an  infiuenr-o  in  developing  chronic  ostitis;  balilie»> 
duubtful  whether  contatjion  here,  as  in  acute  infL-ctionn  o^teony»-^ 
litis  and  tuberculosis,  develops  and  spreads  by  micrococcus  Togttt-^— 
tioD.] 


From  the  occasional  remarks  that  I  have  made  coneemlng  tb^? 
dia'jnuBis  of  chronic  periostitis  and  ostitis,  you  u-ill  have  slrMd^' 
seen  that,  after  they  have  histeil  a  certain  time,  iheir  reco^itioB i^ 
not  generally  difficult,  but  that  it  is  not  always  poHsiltle  lo  statt  ^^ 
variety  and  e.\tont  of  any  piven  case.    There  an»  two  verr  imjwr^ 
taut  factors  for  the  dia^osis  in  those  cases  that  cannot  be  ciamlsMi 
directly  by  the  wiund,  vi/,.,  the  ifiJtj'lncrmvnt  uf  thr  hnnrt,  whfcb 
must  result,  in  many  parts  of  the  body  at  Iea«t,  frum  their  pirtial 
solution,  and  fSrmation  oj'absceuu,  which  often  accompanioitt 
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Carious  destruction  of  the  lai^r  hollow  bone»  rarolygoe»  so  deep 

to  cause  a  solution  of  continuity;  where  this  mij^lit  otherwise  oo- 
mr,  it  is  oft<n  prevcaU^d  by  osteophytes  growing-  on  the  outside  while 
the  destruction  goes  on  within,  so  that  the  bone  grows  thicker  at  the 
point  of  disease.  I  have  only  seen  one  case  where,  from  a  perfectly 
tonic  caries  of  the  tibia  of  an  old,  decrepit  person,  the  bone  was  at 
e  point  so  far  oonaumed  tliat  there  were  entire  loss  of  continuity 
nd  spontaneous  fracture;  poit-mortim  examttiation  showed  that 
there  was  not  a  traoo  of  osteophytes.  The  boue  in  Fig.  74  is  also 
nearly  eaten  througti.  Complete  destruction  of  the  substance  of  the 
sniall  hollow  bones  of  tlie  pbalonges  and  metacarpi  is  not  so  rare;  the 
Bcrofuloiis  caries  of  these  bones  has  from  time  immemorial  been  called 
F^darthrocace^  or  spina  ventc^^a,  old  names  that  only  mean  caries  in 
the  fingers  or  toes,  with  spindle-shaped  enlargements.  Should  the 
bones  be  entirely  destroyed  by  the  fungous  proliferation  and  partial 
occrosis  of  ilie  small  diaph\'5ca,  the  fingora  atrophy  and  are  drawn 
back  by  the  tcuduns  so  strongly  that  they  represent  misshiiped  rudi- 
ments of  fingers. 

Oisplncoment  of  the  spougj'  bones  is  far  more  frequent  when  they 
are  destmved.  I  have  already  spoken  of  this  as  occurring  in  Ih© 
wrist  and  ankle  bones,  still,  it  occurs  far  more  extensively  in  other 
bones;  for  instance,  if  the  head  of  the  femur  and  upper  margin  of  the 
acetabulum  are  destroyed,  the  femur  is  gradually  drawn  up  in  pro- 
portion to  the  amount  of  destruction,  and  ai^suniL'S  the  pondlion  that  it 
has  in  upward  diblocation  of  the  hip.  Similar  dtslocatiuiis  occur  in 
the  shoulder,  elbow,  and  knee,  though  there  they  are  less  remorkoble. 
About  the  mo6t  noticeable  are  the  dislocations  in  the  spinal  column 
after  carious  destruction  of  llie  vertebne  ;  if  one  or  more  vertcbne  be 
destroyed  by  ostitis,  the  part  of  the  spinal  column  lying  above  this 
point  has  no  Gmi  support,  and  must  sink ;  but,  since  the  arches  of  the 
vertebne  and  spinous  processes  are  rarely  diseased  at  the  same  time, 
only  the  anterior  part  of  the  spinal  column  sinks  in,  and  an  anterior 
currature  results,  and  a  consequent  posterior  projection,  a  so^alled 
PotCa  bos»^  tliuB  named  after  the  English  surgeon,  JVrctrti/  Pvtty  who 
first  accurately  described  tliia  disease.  In  every  anatomical  collection 
you  find  preparations  of  this,  unfortunately,  rather  uomuiuu  diseaaei. 
The  occurrence  of  such  a  boss  is  occuslunally  the  sole,  but  tolerably 
certain,  sign  of  caries  of  the  vertebra*. 

A  second  important  symptom  of  destruction  of  bone,  or  caries,  \a 
the  suppuration  which  accompanies  many  or  mofit  cases.  The  pus 
collects  around  the  diseased  bone  ;  a  cold  abscess  forms ;  the  pns  does 
not  always  remain  at  the  point  where  it  forma,  but  sometimes  sinks 
deeper,  particularly  when  it  has  displaced  tbe  parts  from  within  oui> 
U 
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sommon  seat  of  tbesuppunitioa;  the  pus  sinks  behind  tbe  petit 
along  the  psoas  muscle,  and  usually  makes  its  appearance 
Poiipart's  ligament,  and  to  tbe  inner  side;  iL  may  pussibly«  botmojr* 
mrcily,  take  a  dificrent  course,  as  backward.  Tliesc  CDiigcslIoft  »^ 
•ceeocs  are  uf  great  diagnostic  and  of  still  greater  progoostic  nbiff .' 
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w  a  rale,  thej  are  bad  ai^a;  their  treatment,  of  which  hereafter,  ia 
one  of  the  most  difHcult  pointa  la  surgical  tlicnipeutics.  Id  speaking 
of  the  ainkiiig  of  pus,  it  is  mcaut  that,  following  the  hiws  of  gravity, 
the  pus  siiika  mcchaoically ;  it  will  do  ao  most  readily  where  tliere 
is  eimply  loose  couucctive  tissue  present,  and  no  opfKJsiliou  from 
batdaf  muscles,  or  boue.  But  1  must  call  your  utU^iition  to  ihc 
fiict  tliat  thia  purely  mechanical  picture  ia  only  partly  correct;  for 
it  19  partly  an  ulccmtive  su])puratiuu  that  progresses  in  a  certain  di- 
rection, which  is  only  sUghtly  intluenccd  by  the  pressure  of  the  pus; 
the  abscess  enlarges  as  it  does  in  other  cases ;  if  the  pus  reaches  a 
point  uniJer  the  akin  of  the  thigh,  perforaMon  usually  result«,  not  from 
the  mechanical  pressure  of  the  pus,  Init  Irom  ulceration  from  within 
outward,  aa  in  the  opening  of  otlier  ahscp^ses;  such  a  congestion  ab- 
scess may  last  one  and  a  half  to  two  years  before  opening  spoutane- 
ously. 

We  come  now  to  t!ie  ctiohr;}/  of  ostitui  and  carte«  irUema,  which 
we  may  treat  very  briefly,  as  the  chief  factors  act  here  as  in  chronic 
periostitis,  or  in  chronic  uiflammations  generally. 

It  is,  on  the  whole,  rare  for  injury  to  Uiduce  ostilis  chronica ;  but 
(hid  mav  develop  in  the  form  of  an  otiteomyelitis  in  one  of  tlie  larger 
hollow  boncfi,  from  severe  ofmnussion  and  bruising,  with  ostravasation 
of  blood  in  the  medullary  cavity;  tha  same  thing  may  occur  from 
contusions  of  the  bones  of  the  wrist  or  ankle.  But  it  is  mare  com- 
mon for  such  causes  to  induce  acute  disease,  kucIi  as  acute  periostitis. 
If  suppuration  take  place  after  coDtusion  of  the  wrist  or  ankle,  if  the 
cartilage  be  destroyed  and  the  suppuratioD  extend  to  the  bone,  we  may 
have  fungous  ostitis  of  the  small  spongy  bones,  and  their  oomplete 
destruction.  Even  healthy,  strong  persons  may,  from  protracted 
tniumntiu  inflammation  of  the  joint,  become  so  aniemic  and  cachectic 
iJiat  the  disease  will  not  go  on  to  its  nunnal  tcmiiuuUon,  but  becomes 
chronic. 

Most  frc'pientlv  scrofula  and  st*philis  are  the  causes  of  chronic  in- 
Rammotioii  of  the  bones;  in  Bcrofuli,  while  tlie  children  are  fat  and 
well-nounshed,  the  fungous  fonns  predominate.  In  thin,  badly-nour- 
ished, scrofulous  children,  on  the  fx>ntrary,  ostitis  with  caseous  dogen- 
eration  and  oUicr  atonic  forms  not  unfrcqucntly  develop ;  both  of  the 
latter  lead  to  partial  necrosis.  'Hie  most  frequent  seata  of  scrofulous 
(«titis  and  periostitis  arc  the  vertebne,  articular  epiphyses,  phalanges, 
and  metacarpal  bones ;  the  jaw-bones  and  large  hollow  bones  arc 
rarely  aflcctcd. 

In  syphilis,  ostitis  and  periostitis  osteoplastica  are  most  frequent 
in  the  tibia  and  cranium;  caries  sic«»  fungosa  also  occurs,  some- 
times  primaril}'  in  the  diploS  of  the  skull,  sometimes  after  periostitis ; 
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Uie  stenium,  palatine  procese,  and  nasal  boDCs,  are  often  affected ;  oe* 
oroeis  oiten  follows  sy|ihilitio  oaries.  Some  recent  authors,  auch  aa 
R,  VoOcmatm^  represent  syphilis  of  the  bone  as  something  peculiar, 
under  tlie  name  of  ostitis  j/ummosa  /  I  acknowledge  that  certain  com- 
biniitioiiB  are  particularly  frequent,  jpvrug  rise  to  typical  picture«  of  i 
the  disease;  but,  Anatomically,  syphilis  in  the  bone  is  nothing  more 
üian  ostitis  and  periostitis.  In  many  cases,  even  on  most  careful  ex- 
amination, we  are  unable  to  End  any  local  or  general  cause  for  i 
existing  caries,  and  I  consider  it  better  to  admit  this  tlian  to  try  w 
ftU  our  might  lo  discuvur  some  dyscrasia. 
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Betöre  passing  to  the  treatment  of  chronic  periostitis  and  osti 
we  must  n<ld  a  f«*w  remarks  about  the  process  of  ctir«  in  carter,  and 
about  tlio  proffnosis.     The  first  will  vary  someivhst  nitli  the  activity 
of  the  process,  as  it  does  in  ulcers  of  the  skin.     Supposing  the  pro- 
cess of  proliferation  in  the  new  formation  to  cease,  the  interstitial 
granuIation-ttRHue  will  gnidually  slirinlc  together,  and  be  traimfonaed 
Into  cicntricial  tissue.     Considered  liistologically,  this  pruoess  conaiata 
of  Üie  retrogre}<sion  of  the  gelatinous  intercellular  sulistance  into  (inn, 
filamentary   connective  tissue,  while  tlic   richly-developed    capillary 
vessels  are  mostly  obliterated,  and  the  cells  aci^tuirc  the  character  of 
connective-tissue  cells.     If  the  caries  was  accompunicd  by  suppuni- 
tion,  the  latter  gradually  ceases,  and  the  fistulio  close.     If  part  of  tho 
bone  had  already  been  dcBlroyed  by  the  ostitis,  and  thoi«  was  dis- 
placement, it  does  not  disappear,  but  the  toss  of  bone  is  supplied  by« 
rctnictcd  connective-tissue  cicatrix,  and  the  dislocated  bones  are  united 
in  their  false  position  by  such  a  cicatrix ;  this  connective  tissue  genw- 
ally  ossiRes  subsequently.  The  cirairicial  union  of  two  dislocated  Ixne*» 
as  of  twovcrtebne,  which  have  come  into  contact  by  the  deairuction  of 
a  vertchra  previously  lying  between  tliem,  also  osei&os,  and  tbw 
iinitoR  the  vertebne  firmly;  the  actual  substitution  of  boneforsor 
neoplasia  to  such   an  extent  as  to  straighten  the  spine  again,  or  eo* 
tirelv  or  pnrlly  to  replace  any  other  bone,  never  occurs  in  caries. 

Should  an  atonic  tdcer  of  the  bone  bcal,  it  may  do  so  in  one  of 
two  ways:  either  any  portion  of  bone  that  has  tiecome  necrosed  in»' 
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detached  and  tbrovm  otT,  iben  by  a  rich  development  of  vessels,  a 
vi^rous  new  formation   must  form  from  Die  walU  of  tlic  defect,  and 
when  there  baa  been  a  lar^  excavation  or  abscess  in  the  bone  the 
pnüfv  ciivity  must  be  filled  with  granulalioiis  before  recovery  is  poei- 
»tblt. — for  a  |>crfect  cuTU  these  gruiiulatiuus  must  ciciitrizu  and  usäify, 
and  lu  a  certain  extent  the  torpid  ulcer  in  the  bone  must  become  pro- 
Ufunntifij^^ — or  else  granulations  ftrisicig  from  the  healthy  booe  behind 
the  di^ieaseil,  necrosed  portion  di&solve  Uie  liitter ;  at  the  same  time 
the  torpid  process  becomes  prritife rating:,  and  thus  leads  to  cicatriza- 
tioa.    The  defects  in  bones,  for  example,  in  the  centre  of  a  hoUow  bone, 
cannot  decrease  by  contractioni  which  so  much  curtails  healing  in  the 
«oft  parta,  but  must  be  entirely  tilled  up  by  new  tissue.     This  is  the 
point  that  a«  often  prevents  recovery  m  caries,  for  the  couulitutional' 
conditions  at  the  root  of  the  torpid  form  of  caries  arc  often  so  serious 
that  it  is  not  only  düKcult  to  arrest  the  advance  of  the  ulceration,  but 
18  just  tis  diiTicult  to  induce  active  new  formation  in  the  seat  of  disease. 
If  we  utjtiiiUly  sueoeod  in  arresting  the  process  of  uleeration,  Kstuls 
Qot  uafrequently  remain  and  continue  for  years,  or  never  heal.    Nevoid 
tlieless,  when  the  disease  remains  stationary,  the  tistuls  in  the  bone 
nnily  do  much  harm.     If  you  have  a  clmnce  to  examine  such  fistube 
■tuUomically  tn  macerated  bones,  you  will  find  that  the  boles  leading 
into  the  bone  are  lined  by  an  unusually  thick,  scteroeed  layer  of  bone, 
jiMit  Uke  old  fistuhe  of  the  soft  parts,  whose  walls  consist  of  a  liard 
dc&triciul  Bubslanee.    We  have  still  to  speuk  of  the  process  of  cure  of 
ehrooic  oold   abscesses  in   certain  diseases;  usually,  if  not  opened, 
Üiese  do  not  heal  till  the  lione-discasc  is  on  the  way  to  recovery. 
Then,  if  the  cavity  of  the  abscess  be  lined  with  vigorous  granulations, 
as  is  rarely  the  case,  the  walls  may  unite  immediately ;  but  more  fre- 
quently, when  such  an  al)«cess  ceases  to  increase,  it  is  fir»t  contracted 
by  abrinkage  of  its  inner  walls,  and  ia  thus  gradually  closed.     For 
this   to  occur  it  is  requisite  that  the  prooess  of  destruction  should 
bare  ceased  on   the  inner  wall,  uTid  that  the  tissue  shuuld  be  suf- 
6cicutly  vascular.     If  a  oold  al>»ces$  do  not  open,  but  remain  subcu- 
taneous, while  the  bone-disense  recovers,  most  frequently  a  large  part 
of  the  pus,  whose  colls  dtsintcgrnto  into  fine  molecule«,  is  absorbt^d, 
vrhile   the  inner  walls  of  the  nl>scess  change  to  a  cicatricial  tissue, 
which,  in  the  shape  of  a  hbroiis  s.ic,  contains  the  puriform  ftuids.    Such 
ptwsacs  often  remain  in  tliia  stage  for  years;  unfortunately, complet« 
reabsorption,  or  absorption  to  such  an  extent  as  to  leave  only  a  cheesy 
pulp,  it  much  rarer  than  might  be  de^ired,  und  than  is   usually  aup< 
poi«d. 

In  the  proffnotis  of  a  case  of  ctiries,  wc  have  first  to  oonsidor  eepo» 
«nSely  tbe  late  awaitii  g  the  diseased  bone,  and  the  state  of  the  ge» 
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r^rftl  health  induced  by  lon^  suppiimtinn  of  llie  bone  and  soft  parts. 
llej^arding  the  fate  of  the  part  diseased  we  have  already  said  enough, 
having  on  the  one  hand  described  the  process  of  destruction  and  its 
rpsulta  on  the  parts  around,  and  on  tlie  other  the  mode  of  the  possible 
Cure.    Here  I  shall  only  add  the  remark  that,  in  caries  of  the  vertebne, 
as  we  may  ri'adily  see,  the  spinal  meilutia  may  be  endangered,  by 
participation  in  liie  suppuration,  or  by  being  so  bent,  by  the  inclina- 
tion of  the  rertcbne,  that  its  function  is  destroyed ;  thus  we  may  hare 
partüysis  of  Uie  lower  cxtreinities,  of  the  bladÜL-r,  or  of  the  rectum, 
from  caries  of  the  spine.     Practically,  ihis  is  mrcr  (haa  might  liave 
been  expected  a  priori,  because  the  spinal  medulla  is  considerably 
protected  by  the  hard  dura  mater,  and  bears  quite  an  amount  of  grad- 
ual our\'Rture  without  impatnnent  of  its  function.     The  state  of  the 
general  health,  the  grade  and  Tariety  of  the  febrile  reaction,  ore  of 
general  proguoeUc  siguificance.     Clironic  diseases  of  the  bone  r&rely 
begin  with  fever;  indeed,  in  many  cases,  especially  when  there  is 
no  local  treatment,  and  the  consocutivo  abscess  is  allowed  to  open 
spontaneously,  the  patient  escapes  fever  altogether.     But  this  per- 
fectly afebrile  coune  does  sot  continue ;  if  the  patient  haa  remained 
free  from  fever  previous  to  the  opening  of  the  abscess,  after  tliis- 
there  is  usualiy   hectic  fever,  which    is  generally  a  remittent  fe*"er 
with  st-cep  cun-es,  i.  e,,  low  morning  and  higli  evening  temjiemture. 
The  earlier  Isj-ge  cold  abscesses  are  opened  tlie  sooner  t)to  afebrile — 
IMtsses  into  a  febrile  state,  and  not  un&equently  there  is  an  intense,« 
exhausting,  c<mtinued  rt'mittciit  fever;  the  chronic  ulceration  then-i 
often  becomes  an  acute  in  flam  mat  ion,  with  great  tendency  to  «lisiii — 
tegratiou  of  the  diseased  tissue ;  after  the  thin,  flocculent,  but  uot^ 
badly-smeHiiig  pus  is  evacuated,  there  is  oocaaionally  aanious  sup* — 
puration,  which  may  be  only  temporary.     In  auch  cases  pyseoiia  raaji — 
be  the  winding-up  of  the  whole  disease. 

ll  is  diflioult  to  state  the  cans»?  of  this  chnngc  of  course  after  opeo— 


ing  of  a  cold  al><«cess,  why  the  chronic  inHamroation  should  so  quiokli 
change  to  an  a<-iitc  form.  The  common  svipposition  is,  that  ti; 
entrance  of  air  excites  severe  inflammation  in  the  walls  of  the  Uffci^ 
abscess  cavity,  which  were  already  disposed  to  disintegnttc,  and  thit- 
the  oxygen  of  the  »ir  is  the  especial  cause  of  the  decomposition.  1^^ 
view  may  be  correct  in  many  cases,  but  it  is  not  the  air  itself  or  ik 
oxygen  that  is  injurious,  nor  is  it  always  the  organic  germs  coataiMd 
in  the  entering  air.  Uut  it  is  certain  that  sometimes  punctuiv  or 
any  method  of  opening  gives  enough  irritaiitm  to  excite  an  sroti*! 
spreailing  inllammation  of  the  badly-organized  Wiills  of  the  absocab. 
In  many  eaaos  also  infocHous  matters  may  be  inoculated  by  th«ia- 
struments  or  dressinga.     [In  the  Medical  iV«ui«  and  Library^  Julj*« 
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1678,  Dr.  S.  W.  Gross  expresses  his  belief  that  the  cimulntion  and 
Dutritioii  of  the  «rails  are  disturbed  by  the  withdrawal  of  thu  «Hi- 
nts; moro  blooti  is  sont  to  the  sac,  its  surface  beoomcs  studded 
ith  granulntions  from  dilated  capillaries,  and  pyngenesis  is  in- 
ased.  After  eracuation  he  recommends  compression  by  adhesive 
-%ud  bandages,  and  keeping  the  parts  at  rest.]  The  possi- 
<tf  the  chronic  process  becoming  acute  in  this  way  justifies 
prognosis  that  opening  of  llio  absc<!S8  increases  the  danger. 
e  may  here  add  that  the  general  health  is  ürst  decidedly  aßcctcd 
by  the  sappnration  ;  caries  fungosa,  whether  rnnning  its  course 
without  suppuration  or  with  only  a  slight  amount,  is  eon94H|ucntly 
less  dangerous  to  life  than  paries  atonica,  with  grt^at  tendency  to 
suppuration  and  dernmposition.  This  prognostic  point  is  also  based 
on  g^ood  grounds,  for,  a.s  we  have  previously  stated,  proliferating 
Bammatory  new  foruialioii»  more  fret^ucutlv  oceur  under  ct>mpBr»- 
vely  farorable  constitutional  conditions.  If  the  fungous  prolifera- 
tions break  down  quickly,  if  the  suppuration  becomes  more  profuse 
and  thinner,  it  is  a  ba^l  sign,  a  sign  that  the  general  health  has  also 
become  impaired. 

The  strength  is  used  up  partly  by  the  production  of  pus,  partly  by 
the  fever,  and  is  only  partly  replaced  because  rcabaorption  does  not 
go  on  pmperly  from  the  stomach,  digestion  is  not  good ;  tins  reacts 
agmiu  on  the  local  disease,  and  thus  th»  gcnerul  and  local  state  are 
most  intimutcly  connected.  The  smaller  the  carious  spot,  the  less 
dangerous  it  Is  for  the  general  health ;  still  there  aru  certain  localities 
wlicro  it  is  niore  dangerous  than  elsewhere;  tims  suppuration  of  the 
vertebrw,  with  large  congestion  abscesses,  is  very  dangerous,  while 
ries  of  the  phalange«,  even  if  several  lie  attacked,  lias  little  effect 
the  general  health  ;  there  is  groat  diiferenoe  in  the  danger  to  life 
rding  to  the  joint  and  diaphyses  attacked  ;  caries  of  the  hip,  knee, 
■or  ankle,  is  far  more  dangerous  tlian  in  the  shoulder,  elbow,  or  wrist. 
üf  tJiis  we  shall  sp(>ak  more  particularly  when  treating  of  diseases  of 
the  joints. 

The  age  is  also  of  great  prognostic  importance  in  caries — the 
younger  the  patient  the  better  hope  of  reco%'ery ;  the  older  he  is,  the 
leas  hope :  in  caries  coming  after  the  fiftieth  year,  whether  a  sequent 
of  perioslills  or  primarily  as  ostitis,  the  prognosis  as  to  recovery  is 
very  doubtful,  insignificant  aa  tlie  local  disease  may  be  at  first ;  I  do 
not  remcmlH.T  ever  to  have  seen  caries  in  old  persons  so  fi^quently  as 
at  Zurich.  Lastly,  the  prognosis  depends  greatly  on  the  constitutional 
disease  to  which  the  caries  is  due.  Relatively,  syphilitic  caries  is  tire 
inoAt  fiiTorable,  becanse  we  can  treat  syphilis  the  roost  sucecssfully. 
!n  weUMiourislied  children  scrofulous  caries  also  is  rarely  dangemus  tc 
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life,  as  the  scrofula  dlnappears  spontaneoufily,  or  after  tbe  use  of  juopei 
remodies.  But  caries  in  atrophia  scrofulous  children  is  duugcroua,  b» 
cause  such  children  easily  die  of  exhaustion.  The  pro|j;tiosiä  io  caries 
is  most  unfavorable  where  there  is  already  pronouacgU  tuberculosis ;  it 
very  rarely  recovers;  tbe  pulmonary  disease  generally  advanoes  rapidly 
and  acute  miliary  tuberculosis  develops  in  tbe  serous  mcmbraiies,  and 
sooner  or  later  terminates  life. 

The  patient,  dying  slowly  from  chronic  suppuration,  gradually 
grows  mure  nml  more  emaciated,  pale,  and  very  amemic,  at  last 
cedeina  of  llic  lower  extremities  comes  on;  he  eats  les«,  and  fio^ly, 
after  years  of  sutfering,  he  dies  of  marasmus,  often  vpry  «lowly ;  some- 
times be  sinks  to  ntst  quietly  ;  sometimes  struggles  for  days  with 
death.  Formerly  it  was  generally  supposed  that  death  iu  tbeae  cues 
was  solely  due  to  gmdutil  exhaustion  ;  but  more  cureful  exaininutioQS 
have  shown  thut  the  exhaustion  and  imi>ovcrishment  of  tbe  blood 
oflcu  have  very  palpable  causes.  For  in  these  cases  we  often  find  tli« 
liver,  spleen,  and  kidneys,  in  a  st^ite  of  fatty  or  amyloid  degeneratiOD 
(lii/aiinoie,  0.  Weber)^  a  variety  of  degeneration  which  conRista  in  the 
deposit  in  tbe  substance  of  the  organ,  from  tlie  smaller  arterieS)  of  a 
peculiar  material  characterized  by  its  lardaceous  consistenoe,  and  by 
its  reaction;  on  addition  of  iodine  and  sulphuric  acid,  it  oolun  partly 
doep-reildish  brown,  partly  dirty-brown  violet,  with  a  play  of  color» 
into  greeu  and  pale  red.  CouL-eruiog  tbe  uaturc  of  this  umtorial  tbete 
are  various  news,  which  you  will  Bnd  more  detailed  in  tlie  pfttho* 
logical  anatomies.  I  shall  only  tell  you  here  that  tJie  above  reaction 
with  iodine  and  sulphuric  acid  is  similar  to  tliat  of  Cholesterine,  and 
that  consequently  Heinrich  Meckel  von  Bemsbach  believed  that  the 
fatty  substance  owed  its  reaction  to  the  large  amount  of  obglee- 
terine  it  contained.  Others  thought  that  this  material  was  allied  to 
amylum,  and  hence  Vircfuno^  who  held  this  view,  called  it  amyloid. 
JCu/iue  subsequently  showed  that  both  of  tliese  views  were  untenable 
The  sOH»illed  amyloid  is  a  peculiar  substance,  cloeely  allied  to  albu* 
men  ;  it  differs  from  albumen  particularly  by  its  insolubility  in  acids 
containing  pepsin.  From  tbe  mode  of  its  occurrence  tbts  material  is 
very  interesting  and  noteworthy ;  it  and  fibrine  are  the  only  organio 
bodies  n*e  know  thut  pass  in  fluid  form  through  the  vessels,  and  otti- 
sido  of  these  coagulate  finnly  in  the  Unng  body,  witltout  tlie  vital 
power  of  cells  appearing  ncocssary. 

Tbe  saturation  of  the  liver,  spleen,  and  kidney's,  ae  well  as  of  the 
walls  of  the  intestinal  arteries  and  of  tbe  lymphatic  glands,  with  &t, 
must  nntunilly  have  great  ititlucnee  on  tbe  formation  of  the  blood,  aoiJ 
Snally  prevent  it  entirely  ;  thus,  in  most  of  tliesc  oases  death  b  c«»ed 
by  disorgaiiijcation  of  the  blottd.     Extensive  chronio  suppuration« 
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Üy  prodüpose  to  fatty  degenerations;  liencc,  iu  patients  with 
extoasive  c»ries  we  should  cartfully  utteud  tu  tliis  point,  tliuugli  fre* 
queatly  we  cannot  avert  it.  Besides  tuberculosis  uud  amyloid  dcj^en* 
eiation,  wbicli  unfurtunatoly  uot  unfrequently  combine,  these  poor 
patients  are  occasionally  also  endangered  by  the  common  forms  of 
acute  and  chrouic  diffuse  nephritis,  or  morbus  Brigbtii. 

I  will  alüo  mention  that,  in  chronic  inflanimaliuii  of  the  periosteum 
aod  bouc,  the  proximal  lymphatic  gland»  ufleu  luirticipatu  iu  the  dis- 
ease. As  in  uculc  influinmatione  tbc  lymphatic  gluiids  arc  often 
infiltrated  and  excited  to  acute  inflammation  by  material  (.-oiciing  to 
them  from  Uie  point  of  disease,  so  in  chronic  inflarninatioiis  the  same 
thing  occurs  and  from  the  same  cause.  The  l^'mphntic  glands  swell 
slowly,  painlessly,  but  often  enormously  in  the  ooiu-se  of  months  and 
years;  the  tissu»  of  their  frame-work  thickeiui,  some  lynipliatio  ves- 
sels are  oblilcmted,  while  others  iucrcuüe  m  sixc;  rurtOy  it  goes  bo- 
yond  this  h^-perplastio  swelling;  occasionally  there  are  »mall  abscesses 
d  points  of  caseous  degeneration. 


I 


Kow,nfter  having  examiocd  obronio  periostitis  and  ostitis  from  all 
sides,  it  is  time  to  think  of  tlie  treatment.  In  so  doing,  after  ha^nng 
spoken  of  these  diseases  in  their  most  vnrieJ  extent  und  combination, 
we  must  again  begin  with  simple  clirouic  periostitis.  Tlic  treatment 
should  be  nt  once  general  and  local;  in  all  cases  where  dyscrasial 
cmuses  are  evident,  they  should  be  chiefly  treated,  and  on  this  point  I 
refer  you  to  tvlmt  was  satd  in  the  general  cx}iiätd<-.riition  of  thi^ne  dys- 
crasiie  in  the  iTliuptor  on  cIuY>nic  inflammation.  Tliercfore  in  this  place 
we  iball  cbicHy  consider  local  remedte».  Hest  of  the  diseased  part  la 
the  Gist  and  most  general  rule  iu  the  treatment  of  chronic  inilamma* 
tion  of  tlic  bone;  for  movement^  accidental  blows,  falls,  etc.,  msy 
change  what  would  have  been  a  mitd,  not  injurious  course,  to  an  acute 
and  dangerous  one ;  hence,  in  most  cases  of  disease  of  Uic  bones  of 
the  lower  extremities  lying  quiet  is  of  tho  first  necessity,  in  the  upper 
extremities  carrying  the  arm  in  a  sling.  This  rest  is  particularly  im» 
portant  in  diseases  of  the  bone  near  the  joints ;  under  such  ciroum- 
ataiiocs  rest  is  often  spontaneously  resorted  tobectiusc  motion  is  paiu- 
fiil.  Some  forms  of  fistulous  curies  become  so  quiet  and  painless, 
when  suppuration  externally  begins,  that  motion  has  no  effect  on  tho 

Cjaaed  bone,  and  in  such  cases  moderute  motion  may  be  allowed. 
EHeration  of  tlie  diseased  part  is  a  good  adjuvant  to  tlie  treatment, 
it  avoids  venous  congestion.     This  meoliamcal  aid  to  the  escape 
of  the  blood  must  not  l>e  undervalued. 

^Vhen  the  first  symptoms  of  chronic  periostitis  and  ostitis  b<^n. 
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treatinciil  sliouM  aim  at  inducing  resolution.  For  this  purpose,  powi 
fill  antipbloglKtic  remedies  are  of  little  ust-.  Tbu  applicatioo  at^ 
Jeecfaes  or  cups,  tbc  intcroal  administnilioo  of  purf^tJves,  llic  appk^ 
cation  of  hloddenj  of  ico,  sevm  to  i«e  ouly  beneficial  in  acute  exace^^ 
bations  of  chronic  inttammation ;  their  action  is  alwajs  vei^  t«tnpM^ 
nry^  and  the  einploynient  of  local  bloodletting  and  purgativcft 
eireo  prove  injurious  if  oft4?D  reppatod.  The  n^pcated  apiilicalion 
leeches  and  cu|>s  proves  locally  irritant,  and  mar  tinallv  make  tlie  ^m^ 
tieut  antemic,  and  a  continuance  of  laxatives  exhausts  his  strengt-^ 
hence  we  should  employ  llicsc  remedies  apuringly,  rcsen-inf^  them  f^ 
tlie  acute  exacerbations.  Hecently  Esmarclt  has  very  urircittly  rtc«>^ 
mended  the  continued  nppÜcfltion  of  bladders  of  ice  in  chronic 
flammation.  In  cases  accompanied  by  great  pain,  I  have  soeo  ▼«r 
gtHxl  cffe*Tt  from  this  treatment ;  m  other  cases  I  see  no  true  it 
tiou  for  tlicir  use. 

[As  the  continued  use  of  ice  \&  quite  troublesome,  we  may  emptor 
hi  it»  plaoi*  the  apparatus  recently  devised  by  Leiter,  of  Viofln*,  by 
which  a  constant  stream  of  cold  water  is  passed  through  fleiiWc, 
thin,  metal  pipes,  which  lit  close  to  the  body.  In  most  patii<aia 
moist  Wiirinth  quiL'kly  relieves  pain  and  local  Rwelling.  Anotbfr 
important  point  is  elevation  of  the  alTeeted  |>art,  to  favor  the  rHurn 
of  venon«  blood,  which  is  also  aided  by  application  of  ntllcr-Un-i- 
ages.  In  some  cases  cure  is  hafttoned  by  applyi'ig  ela-stio  haridagt* 
till  blood  is  driven  from  the  parts,  leaving  them  on  ten  to  tireity 
minutes,  and  repeating  this  daily.  At  first  the  pain  is  tuaallri 
verc,  but  ceases  and  does  not  return  after  removal  of  tfa«  bud-' 
ago.] 

In  these  earlier  stages  massage  may  bo  carefully  tried,  Ynti  vifl 
accomplish  but  little  by  these  tborapentic  effort«  ;  you  will  finil  tint 
as  long  as  a*lult  patients  can  tramp  around  on  thi'ir  dtKeasml  bciMi,| 
they  will  do  so  ;  when  you  tell  tbo  patient  that  it  iji  nut  rertaialiitl 
disease  will  get  well  if  he  lies  qaiet  a  few  weeks,  but  that  it  irill 
la»»t  months  or  years  under  careful  treatment,  bo  will  attend  toW^ 
business  as  long  as  pos^ible.     If  the  existence  of  your  patient't  fa 
ily  depends  on  his  daily  work,  his  case  is  vcrj'  hard.     It  is  josl  u 
hard  to  keep  children  constantly  quiet ;  a  grown  person  must  iratti 
them  all  day.     This  is  irapossible,  not  only  among  the  poor,  hot  ii 
large  families  among  those  in  moderate  cir^'um.-rt.ince«.    It  is  vcrri 
to  say  the  chihl  must  liestill  sevend  months,  except  when  it  is  canfn 
ly  taken  into  the  fresh  air  in  a  wagon  or  lud  in  a  shady  part  oftlic 
garden  during  fine  weather  :  but  if  this  has  to  be  done  for  yean,  It 
is  very  expensive,  for  it  requires  the  whole  lime  of  a  careful  idah 
nurse.     This  daily,  hourly  care  for  securing  the  best  bygicnio  and 
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Hetetic  conditions  to  a  child  with  chronic  diaeane,  requires  unusual 
paiienco  and  intelligence.  Sacritirea  are  much  more  readily  made 
for  expensive  niedicineH,  or  going  to  watering- places,  to  get  the 
trouble  over  quickly.  lu  such  coses  we  must  consider  the  cireum- 
ataiiceü,  so  ad  to  secure  the  best  thing  possible  ;  we  rnay  order  me- 
chanical Mtpport^  to  keep  the  weight  of  tho  body  off  tht;  bones.  I 
give  yon  these  hint«,  so  that  you  may  not  be  too  mnch  disappointed 
in  Tour  future  practice.  Yon  will  oft«n  see  that  many  chronic  dii*- 
eases  which  are  not  incurable  never  are  cured,  on  account  of  aome 
Bocial  reavoii. 

Most  frequently,  at  the  very  commencement  of  chronic  intlam- 
lation  of  the  bone,  the  rcsorbent  and  milder  derivative  remedies 
are  proper  :  olticinal  tincture  of  iodine,  ointment  of  iodide  of  pot- 
a»h,  mercurial  ointment  weakened  by  ihe  addition  of  l.ird,  mercurial 
^^lastor,  nintmentfl  made  with  concentrated  «olntion  of  nitrate  of  sil- 
^B»r,  hydropathic  dreat«ing»,  and  mild  compreiwi  on -bandages.     With 
^^heBe  remedies,  and  proper  constitutional  treatment,  we  make  our 
^Hrvt  attack  un  the  dixeiise»  in  question,  if  ihcy  arc  just  commencing, 
and  Dccattionally  we  »uccced  in  arresting  them  at  an  early  stage.   In 
L^hc  early  stages  of  serons  and  moderat^fly-plastic  infiltration  and 
^^Ight  vascular  ectani»,  the  retrogressive  changes  cither  occur  with- 
out leaving  a  trace  of  morbid  change,  or  perhajM  leave  a  moderate 
formation  of  osteopbytcü.    In  this  Htago,  the  treatment  of  syphilitic 
dUea-ies  of  tho  bone  by  active  anliHyphiUtic  remedies  is  the  most 
^KoccoMftful. 

^V     If  tbo  process  progresses,  and  the  caries  runs  its  course  without 

suppuration,  we  may  continue  with  the  above  remedies,  and  in  Buit- 

ahle  cnsex,  in   otherwise  vigoroim  penmtis,  may  combine  with  the 

al»ove,  derivatives  to  the  akin,  such  as  fontarielles,  the  hot-iron,  etc. 

If  the  sigDS  uf  suppunition  begin,  and  abscesses  form,  you  may  con- 

lue  the  absorbent  remedies  for  a  time,  in  the  hope  of  even  yet  in- 

icing  renbsorplion  ;  it  is  true,  this  will  not  eucceed  in  most  cases, 

It  i!ie  question  will  soon  arise  :  Shall  m'C  open  tho  ahsces»,  or  wail 

»r  it  to  <t]H'n  ?    On  this  point  I  give  you  tho  following  general  nile  : 

't/ig  abxrfM  <'ame$frr>m  a  bom  on  vhich  an  Operation  is  impoasi- 

or  u/iflmirfthlf;  <as  the  vertebne,  »acrnm,  pelvis,  ribs,  knee-joint, 

.),  fio  not  mKddti'.  rrtf/t  it,  but  be  thankful  for  every  day  that  it 

lain^  closed,  and  wait  quietly  till  it  opens,  for  thus  there  will  be 

tlatively  the  least  d.iiiger.     When  I  have  departed  from  this  prin- 

j     ciple,  I  have  always  regretted  it.     I  saw,  with  great  pleasure,  that 

^^^riof/oß'  Mn\  almost  exactly  the  same  thing,    KTperience  has  suffi- 

P^nenlly  shown  that  n<me  of  our  operations,  aiming  at  imitating  the 

Blow  spontaneous  opening  of  these  iibs4'e«8e8,  prove  as  little  irritat- 
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itig  as  tbe  slow  perfuration  of  the  skin  from  within  by  nloenttoc^ 
\'arious  uiuthuil»  have  be«n  propofled  for  opening  larg«  cotd  i 
soe:<8eS(  oorresi>OTKling  to  the  theories  in  regard  to  them.     For 
time  it  vas  thought  that  the  puH   muHt  escap«  tilowly,  in  onlrr 
prevent  inflammation  of  the  abseo.id'WaUs.     To  accompliiib  thtl^  ^^ 
tone  were  introilucud,  and  the  pus  allowed  to  trickle  from  the  poi%^. 
of  opening.     Tht-n  it  was  claimed  that,  besides  thi»  blow  escape    ^ 
matter,  the  »kin  should  bo  perforated  slowly.     For  this  purptii»««^^ 
caastio  was  applied  to  the  ihlouest  spot  of  the  abscess,  and  a  slon^^ 
made,  which  gradually  became  detached,  whereupon  the  pus  hIov/i- 
CMliped.     Subsequenily  it  was  supposed  that  we  should  can-fuUj 
avoid  the  entranne  of  air,  as  thi&  was  the  dangerotiA  point ;  so  a  [»■ 
car  waa  introduced,  a  portion  of  the  pus  was  evacuated  and  ibi 
opening  accurately  closed,  or  the  &o-calh>d  fubcntaneoiis  punrtwe, 
according  to  Abcrncthy,  wtw  made,  i.  e.,  the  skin  over  the  *\mtm 
waa  lifted  up,  and  a  narrow-bladed  kuife  was  passed  under  it  inU 
the  ab8ces.s,  a  large  port  of  the  pus  was  evacuated  ;  then  the  kuifi 
wa.4  quickly  withdrawn,  and  the  skin  allowed  to  go  back  inioiu 
original  position,  so  that  the  puncture  in  the  skin  did  not  commini- 
cate  directly  with  that  in  the  alMress-sac^  but  the  latter  was  oorcnd 
by  the  skin  ;  the  cataneons  opening  was  carefully  closed.    Sob» 
quently  great  importance  was  attached  to  plaeing  the  walln  irf  iW 
abscess  in  such  a  condition  that  the  formation  of  pus  should  «a»; 
it  was  thought  that  this  could  be  done  by  injecting  solaliunsof 
iodine  after  the  pas  wai  evacuated  ;  this  method  was  cqwciilly 
popular  in  France. 

\Leister  and  VoUcmann  propose,  after  carefully  disinfecttiig  tlw 
field  of  operation,  to  open  the  abscess  freely  by  a  long  incision,siid. 
iusteml  of  merely  emptying  it,  to  scrape  il»  walls  and  remove  tbt 
Uftclcss  granulations  with  a  scoop,  arrest  the  bleeding  by  icv-waier 
[or  hot  water]  or  compression,  wash  the  cavity  with  a  twc-per-crtL 
solution  of  carbolic  acid,  and  dry  with  clean  sponges.     After  tbis 
disinfect  with  a  six-per-cent.  solution  of   chloride  of   ainc,  wbick 
cfiusea  a  slight  slough  that  prevents  absorption  of  the  prodnrU  <A 
decompoaition.     Kow  apply  short  drainage-tubes  at  various  poioii, 
sew  up  the  incisions,  and  apply  a  Litier^s  dressing  and  a  goiMl  «m- 
press  over  the  nbsccss-caTity.     By  this  treatment,  first  the  rcliicd, 
inactive  granulations  forming  the  walls  of  the  alwcess,  which  are  ■> 
dergoing  fatty  or  cheesy  degeneration,  are  removed  down  to  lb« 
healthy  tissue,  every  opportxmity  for  stagnation  or  dccurapositi 
of  pus  \ä  «liminished  to  the  lowest  point,  and  the  collection  of 
pus  after  the  sudden  rcluction  of  pressure  is  impeded  by  com 
sion,  which   favoni  the   iramediate   adbcsioD  of   the  walla  of  tht 
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iat  now  rMemble  freshly -wounded  surfaces.      This  treat- 
ment,  which  requiroa  groat  accuracy  and  thoroughness,  has  exccl- 

^^Bit  re^ulti«. 

^^    A  rveeiit  improvement  on  the   above  is  the  uro  of  todofnrm. 

PVor  Bome  time  poxt,  aftur  »cmplrig  tUr.  absccss-t-avity  I  have  filled 
It  with  iodoform,  theo  uniie  the  cdy«*,  except  wliere  a  couple  of 
drainage-tube«  pa**  out,  and  apply  a  regular  LUttr'»  dressing. 
The  iodoform  prevent«  decomposition  inside  the  sac,  and  iuflamma- 
tory  complications,  while  Birong  healthy  granulations  spring  up  aud 
butcn  the  cure.  The  general  state  of  patients  thus  treated  im- 
pTDvea  wonderfully,  which  is  partly  liecanite  in  the  ahwesa-carity 
there  in  no  true  pus,  but  only  a  moderate  quantity  of  Rei'o-mucoufi 
secretion.  It  ia  still  a  question  whether  by  the  iodoform  treaCment 
wc  may  [K-rhaps  treat  sncces-fftilly  those  coM  abwessoa  which  are 
still  inacccssilile  to  ZiV«*'»  dressing.  Unfortunately,  there  are 
other  cases  which,  do  what  you  may,  will  turn  out  badly,  and, 
whether  you  have  treated  them  expectanrly  or  actively,  the  public 
will  ascribe  to  you  the  lack  of  »uecefls  ;  for  the  laity  have  no  idea 
of  the  Hanger  of  a  cold  abflCcHs^and  judge  of  it  aa  they  would  of  an 

ywmte  one.) 

^9  Recently  a  French  Burgeon  {Cfias^mtjnac)  has  returned  with 
great  enthu.siasm  to  the  old  seton;* ;  but,  ini<tead  of  the.«e,  he  cho?ie 
fine  ta1>e<4  of  caoutchouc  with  perforated  wall«,  so  that  the  escape  of 

I,    the  pus  was  greatly  facilitated  (Drainage,  page  lt>ft). 

^B    [While  the  introduction  nf  drainage  is  commonly  ascribed  by 

P^Be  French  to  their  distinguished  countryraan  ChassaufnOfC^  it  is 
really  of  older  date.  It  ia  said  that  Benjamin  ScU  in  tbo  eighteenth 
cciilurj-  used  tul>es  made  of  lead  fur  this  purpose. 

Tube»  made  by  «-iiiding  wire  on  a  metal  rod  of  suitable  diam- 
eter placed  in  a  lathe,  so  as  to  form  a  spiral,  make  good  drainage- 
tuhe?i ;  they  are  flexible,  and  permit  the  entrance  of  pua  at  any  part, 
while  injection;«  paits  through  to  alt  points  of  the  wound.] 

Lii^'T,  an  English  surgeon,  particularly  urges  that  in  opening 
thette  absceüses  the  instrument«  and  dressings  should  be  previously 
disinfectx^d  with  carbolic  acid,  and  also  that  the  entrance  of  air 
should  he  c.nrpfully  avoided  ;  his  proceeding,  like  all  previous  ones, 
has  enthusiastic  advocate».  It  is  not  easy  to  decide  on  the  value 
of  »n  these  methods ;  hut,  when  such  a  number  of  remedies  and 

^Methods  are  recommended,  yon  may  almost  always  decide  that  the 

^Bkasc  in  qiu-jition  is  very  difficult  to  cure,  and  that  none  of  the 

f  remedies  are  suited  for  all  cases.  Let  ua  briefly  criticise  the  above 
plans  of  treatment. 

A  single  evacuation  of  th^  pas  usually  has  at  first  a  tolorablo 
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result,  if  done  slowlj  and  carefully,  whctlicr  with  the  trocar  or 
ouUiiirousIy  with  the  kiilTc,  with  or  without  Xwter*«  carbo! 
tn'atmeat.    If  the  opemag  is  nicely  closed  and  hcub  up,  there  U  osi^ 
alty  uo  fever,  but  the  ahscess  fills  again  very  ciuickly  ;  an  ahscesa  th^^ 
prolwbly  took  ten  months  to  form,  may  fill  again  in  ten  daya.     11^^ 
is  also  punctured ;  the  opening  aguin  cloecs ;  the  patient  grows  fev^^ 
isli ;  the  pu»  agitin  Ltjllects  rapidly.     A  tliinl,  and  perhaps  a  fuitrth 
ßftli,  puuirturc  is  made,  always  in  a  new  s|Mjt ;  the  [Hilieut  f^rows  ni^^^ 
feverish,  the  abscess  is  hotter  and  uiurc  painful;  Uie  pulient  l<<j,|, 
lunguid  and  sulTuring.     Now  the  pointa  of  puncture  cease  to  heal,  Ur 
previous  ones  open  again,  there  is  a  continual  esr^pe  of  matter,  unj 
occasionally,  in  spite  of  all  our  care,  air  entere,  especially  when  tii$ 
walla  of  Uie  abaccai  are  rigid  and  do  iKit  coUapae.     Now  there  ü  ■ 
Gstula,  the  fever  is  continued,  and  the  euhscqueut  coune  la  mMtos* 
favorable,  as  wo  described  it  above.     So  far  as  my  experieDoe  goo, 
tiie  course  is  not  much  changed  if  the  puncttire  be  foUuwed  by  inj» 
tion  of  iodine.     There  is  not  much  differenee  if  you  make  tite  opeoioi 
witli  a  setnn,  with  draiaage-tui>es,  or  by  cauterization.     I  bare  M« 
Dotliing  from  any  of  these  methods  that  in  the  least  approiimat^dtke 
claims  of  their  proposers. 

It  is  true  this  unfortunate  course  tnay  be  run  if  you  do  nothing  ta  | 
the  abacfisit  but  leave  il  to  itself  and  await  its  opening;  hut  thMiiO 
progresses  more  mildly  and  alotsly,  and  fever  comes  on  later.  Ram' 
eries  take  place  under  all  these  modes  of  treatment,  but  I  tbialftlwn 
are  more  recoveries,  and  certainly  fewer  deaths  from  pyn:uiia,  uidcr 
the  expectant  treatment.  lam  satisfied  that  n  here  rccovciy  hü  t^ 
lowed  ujjections  of  iodine,  drainage,  etc.,  it  nould  also  have  occumd 
had  the  course  of  the  disease  not  been  interrupted ;  we  caonoi  aax^ 
the  assertion  that  a  case  would  have  run  its  oourso  thus  and  so,  if  üüi 
and  tliat  had  not  been  done.  Summing  u])  my  own  experieocai,  t 
can  assure  you  that,  of  very  many  cases  of  large  congestive  abaccwrt 
along  the  spinal  oolumn,  artificially  opened,  1  know  veiy  few  tlutisn 
a  favorable  course;  the  otliers  were  only  hastened  to  their  end.  Henot 
I  again  repeat  the  previona  assertion,  that  these  abeoesses,  espedilli 
congestive  alwcesses  from  caries  of  the  vertebne,  are  a  noli  mt  tanym, 
la  such  cases  it  is  indeed  frequently  veiy  difBcult  to  wait ;  ia  pri^iK 
practice,  especially,  the  patients  become  ini|)atient;  the  surgeon  is  nxgd 
to  do  something,  it  is  cast  up  to  him  that  he  does  not  try  any  lUiiif', 
the  public  firmly  believes  that,  if  the  pus  was  only  out,  recovery  waß 
folk>w.  The  surgeon  also  at  lengtii  becomes  weary;  it  is  tiyinf 
to  look  on  from  week  to  week  as  the  abscess  increases;  all  kxal 
and  constitutional  remedies  arc  exhausted,  and  finally  the  sorgcoi 
departs  from  his  principles  and  makes  an  oiicaing;  at  first  all  guo 
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wdl,  but  lliis  does  not  oontmue ;  you  already  know  tlic  eubäcquent 
course. 

The  case  is  somewhat  different  when  we  Imve  to  deal  with  »mall 
oltsceMet  originating  in  disease  of  bones  of  the  e.rtremities  ;  in  suppu- 
rations connecteii  with  the  larger  joints,  we  also  willingly  postpone 
opening;  we  abull  speak  of  tins  hereafter,  under  diseases  of  the  jointe. 
In  cold  abscesses  from  the  diaphjses  delay  is  not  of  much  avail ;  hero 
I  rather  consider  an  early  opening  as  pro|>er,  except  in  syphilitio 
gumniatn ;  in  ihosc  cases  there  may  be  reabsorpcion,  even  after  tliere  is 
evident  fluctuation,  and  in  markedly  tuberculous  or  debilitated  persons, 
in  Ihcm  no  operative  iutcrfcrcnce  Is  indicatx^d,  and  opeuiug  the  abscess 
wt>uld  only  induce  profuse  suppuration,  without  doing  any  good.  In 
the  other  cases  I  am  in  favor  uf  opening  the  abscess  freely,  lo  obtain 
a  clear  view  of  tlio  variety  and  extent  of  the  disease;  under  these 
stances  Üie  reaction  is  insigniGcant,  frequently  there  is  no 
er,  often  there  is  tnoJcrate  fever  for  a  short  titiie.  Let  us  suppose 
chronic  periostitis  with  caries  superficialis  of  the  diaphysis  of  a 
w  bone;  an  abscess  has  formed  and  been  opened ;  tlie  wound  is 
firet  dressed  with  charjjie,  and  we  then  wait  to  see  what  appear* 
llie  surface  of  the  ulcer  will  assume.  Tlie  Ioc4Ü  treatment  should 
modißud  according  as  the  ulcer  is  proliferating  or  accompanied  by 
Icing  down  of  tissue,  and  I  should  only  be  repeating,  were  I  to 
'er  again  to  the  proper  remedies.  The  treatment  roay  be  aided  hy 
baths,  which  we  may  render  slightly  irritant  by  the  addition  of 
itash  or  tincture  of  iodine.  Wet  compresses,  cataplusnus,  cLarpie* 
wads  wel  with  various  Üuids,  serve  as  dressings.  The  subsequent 
course  will  show  more  and  more  to  what  extent  tlie  bonc-discase  de- 
pends on  the  general  health.  If  tbe  patient  be  a  weakly,  tuberculous 
individual,  all  lucol  rcmedic-s  arc  in  vain  ;  if  the  gcueral  hcAllli  be 
you  may  even  resort  to  energetic  local  treatment.  If  the  ulcer 
not  improve  under  milder  remedies,  you  may  apply  the  hot  iron ; 
nhould  this  be  followed  hy  formation  of  strong,  healthy  granulations, 
it  ia  a  fftV()ni)ile  sign,  even  if  Üirre  l>e  necrosis  of  the  carious  portion  of 
bona  In  other  cases  we  abandon  all  idea  of  inducing  healing,  and  cut 
out  the  eotiie  affected  part.  For  this  purpose  there  arc  various  forms  of 
cutting  forceps  and  saws  ;  I  prefer  detaching  the  diseased  bone  with 
scrapers,  gouges,  and  hammer,  to  all  other  metho«]».  If  the  ulcer  of 
the  bone  ha«  Iwen  cleanly  cut  out,  and  the  gener:tl  health  be  tolerably 
good,  it  is  to  be  hoped  that  the  wound  of  Üie  bone  made  in  the  opera» 
tjon  will  heal  normally  by  healthy  granulation  and  suppuration,  as 
other  womids  of  bone  do.  Should  the  caries  affect  a  small  bone,  it 
lay  be  pro|>cr  simply  to  extiriwitc  it,  to  arrest  the  process  at  once, 
tbe  case  be  one  of  ostitis  interna,  caries  Oentralts  of  a  bollow  bone, 
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or  of  a  hrffOf  spongy  bone,  such  as  the  calranmin;  if  Bcvere  pai 
other  previously- mentioned  »ytnptonis  of  bone-ftbsceaa  gnuiimUy  ap^ 
pear,  it  mny  bea>ine  proper  to  cIuKel  out  the  bone,  or  open  the  civit- 
of  the  bone  and  let  out  the  pus ;  but  I  only  advi&c  this  operatioa  «he^ 
you  are  sure  of  your  diagao&is,  fur  it  in  no  slight  injury  lo  a  patiet^ 
to  have  :i  licaltliv  incJullary  cavity  opened.    Very  acute  ostcomyelit^^ 
with  iU  often  dangerous  rx^ults,  may  arise  from  untimely  interferea^^ 
while  a  similar  operation  on  a  diseased  bone  is  not  usually  very  s^^ 
ous.     In  other  eases  you  will  await  the  ipontaneoos  opening  of  ^y^ 
abscess  through  the  bone;  then  you  may  use  a  probe, anil  judgn  8Q(»^ 
rately  of  the  state  of  affairs.     The  obstacles  to  llie  faealbig  of  rttch 
excavation»  in  the  bone  liuve  been  previously  mentioned ;   ahoult)  (^ 
process  rcniiiin  stationary  for  a  long  time,  it  may  be  beat  lo  eolafife 
the  opoiiriig  in  the  bone,  expose  the  abscess,  and  remove  its  wtHsf 
tliis  will  be  tlie  mure  necessary  if  there  are  any  small  necrosed  pof. 
tions  of  bone  in  the  abscess-cavity  which  prevent  its  healinfj';  tlaiii, 
if  tlie  Kisu  be  one  of  caries  necmtica.     But  all  these  mjiDipulaaont 
are  only  indicated  if   the  general  health  bo  good  ;  if  there  be  til- 
vanced  tuberculosis  or  marasmus,  and  the  disease  will  necottnlr 
prove  fuinl,  no  Eurgcon  would  wish  to  do  an  operation  which  no  onk 
prove  suecessful  when  the  local  changes  in  tlie  new  wotmd  of  ibe 
bone  go  on  nnnnally.     Tlu!se  operations,  part  of  which,  at  least,  buit 
be  classed  among  the  partial  resections  in  the  continuity,  have  lad 
their  cruel  and  terrible  appearance  since  the  introduction  of  chlot»      I 
form,  by  whose  aid  the  patJcnte  escape  feeling  the  chisel,  basuKT,      . 
and  aaw.  { 

In  those  case«  where  the  caries  is  «o  extensive  aa  to  affrct  Um 
whole  thickness  of  a  long  bone,  we  might  think  of  sawing  out  tb«  »• 
tire  diseased  part,  Tliis  case  is  very  rare,  and  such  operations  «n  of 
extremely  doublful  Iwncfit,  "VVo  might,  it  is  true,  saw  out  a  piece  from 
the  middle  of  the  fibula,  radius,  or  ulna,  from  the  metacarpal  orOKt» 
tarsal  hones,  without  greatly  impairing  the  function  of  the  extrmitr; 
but,  sliouhl  wo  do  the  same  for  the  humerus,  femiir,  or  tibia,  sadTe- 
covery  take  place,  the  function  of  the  extremity  would,  at  mutrtfOal^r 
be  partially  restored  by  aid  of  an  apparatus  ;  in  the  lower  extrauilv 
an  artifioitd  leg  would  bo  of  more  use  ihnn  a  leg  that  had  lost  a  to» 
sidenihle  portion  from  the  continuity  of  the  bona  It  has  be« 
thought  that  the  periosteum,  detjiched  from  the  bone  before  it  ii 
sawed,  and  left  in  the  wound,  would  form  new  bone;  Imt  after  open» 
tions  for  caries  this  regeneration  of  bone  is  very  scanty,  so  thatv« 
iwnnot  count  much  on  it.  Moreover,  caries  is  the  rarest  indicstiaB  lor 
these  total  resections  in  theconliuuity. 

Lastly,  In  regard  to  those  coses  which  are  on  the  whole  lare,  whew 
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a  boUow  bone  is  diseased  throughout  with  periostitis,  external  and 
uitcmal  caries,  partial  internal  and  external  necrosis,  there  can  onl^ 
be  a  question  of  exiirpation  of  the  entire  bone,  or  amputation  of  the 
affected  limb.  Cases  of  extirpation  of  the  eiillre  uhm  or  radius  oo 
c-a&ioually  turn  out  well ;  cxtirputious  of  the  first  iuetucar|iul  bouc  are 
often  eucoessful.  I  also  know  of  a  case  where  the  wtiole  humerus 
was  removed,  leaving' behind  the  thickened  periosteum;  but  tlie  par- 
tient  died  a  few  months  after  tlie  operation  from  some  internal  di«- 
ease,  morbus  Brightü,  if  I  mistake  not,  so  that  no  decision  cx^uld  be 
made  about  the  usefulness  of  the  extremity ;  in  spite  of  the  absence 
of  the  humerus,  the  hand  might  have  been  of  senice,  which  of  itself 
would  have  been  a  great  gain  to  the  patient.  Caries  of  the  short| 
spongj  boneji,  and  of  the  articular  epiphyses,  is  so  intimiitely  con- 
nected  with  diseases  of  the  joints  that  we  shall  discuss  it  hereafter. 

The  state  of  geucral  murasmua  that  ßuallv'  occurs  from  diseases 
of  the  buue,  with  extensive  suppunitiou,  is  to  be  treated  on  gvucral 
principles.  We  should  try  to  prevent  its  occurrence,  or  at  least  ward 
it  oflT  to  the  utmost.  It  is  the  physician's  duty  to  prescr\-e  lifs  as 
long  us  possible.  It  is  also  his  duty,  even  in  a  patient  ahnost  cer* 
tainly  d^nng,  to  give  him  every  thing  that  can  keep  up  his  strengtii. 
Xourishing,  tonic,  strengthening  diet  is  to  be  given  from  the  time 
the  first  symptoms  of  emaciation  show  the  failure  of  nutrilion ;  later 
it  is  of  UÜ  use.  In  children  and  young  persona  ihc  ineiperienctd 
physician  may  readily  be  deceived  as  to  the  sti-en^fh,  and  you  will 
hereafter  see  tliat  patients  in  a  very  bad  state,  emaciated  to  a  skclc- 
ton,  and  excessively  anfcmir^  pick  up  wonderfully  and  unexpectedly 
on  amputation  of  the  diseased  limb,  which  seemed  to  be  consuming 
their  life;  of  course  benefit  could  rarely  result  from  resection  under 
such  circumstancesi.  How  far  it  is  SJifo  to  carry  the  principle  of  pre- 
serving the  limb  by  sawing  out  llie  diseased  portion  of  bone  can 
only  be  judged  of  in  iudlvidual  cases,  and  tlicu  only  upproxiuiately. 


LECTURE   XXXV. 

RMnsU.— EUoto^.— Aoatomtetl  Conditictnii  la  Total  vaA  FartUl  Ne«ra«U.— 67mp> 
torn»  Kod  Plignosls,— TrMltDQQC— Seqcettrotomjr. 


Gentle»uin  :  We  have  already  frequently  spoken  of  "necroas," 
and  you  know  that  by  this  term  we  mean  gangrene  of  the  bono, 
death  of  a  bone,  or  part  of  a  bone.  I  have  also  told  you  that  the  dead 
portion  of  bone  is  called  a  HqiuMnmu     You  also  know  that  necroai? 
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may  result  either  frum  an  aoute  process,  or  Hocompnny  the  pirx: 
ulceration  aa  "  caries  necrotica." 

As  to  death  of  any  part,  cessation  of  ctreulalion  is  also  the  i>l^| 
rocJiute  cause  of  necrosis,  while  ccs»iiUoii  of  nervous  activity  doet 
not  induce  it,  alihoug^h  a  di&turbance  of  nutrition,  an  8tn>p))y  of  tlie 
bone,  ia  occasionally  seen  in  paralyzed  parts.     Necrosis  may  be  due 
to  various  causes;  we  shall  brieSy  group  them  together: 

1.  Traumatic  inßitincf«.  Among*  these  are  severe  concussions  and 
injury  of  the  l>one%  even  without  cxternnl  vi-ounda.  Tlic  course  is  aa 
follows:  As  a  result  of  the  above  injuries  there  are  extravoaations 
In  the  medulla  of  the  bone,  also  into  the  spongy  bonea,  perhapa  also 
in  tlie  compact  botiy  substance,  and  occasionally  under  the  ppriostenm. 
If  Üiese  ruptures  of  tlie  vessels  l>e  so  cxteusivn  that  their  result! 
cannot  be  removed  by  collateral  circulation,  which  is  of  dilEcult  a^| 
tablishment  in  bf>iie,  part  of  the  bone  will  no  longer  coufain  an/^ 
blood;  this  will  die,  and,  according  to  circumstAncea,  we  mar  have 
centnd,  suptrlicial,  or  total  necrosis  (the  latter  occurs  most  readily  ia 
the  small  bones).  The  portion  of  dead  bone  renmiiis  in  the  of^anisift 
as  a  foreign  borly,  but  stilt  continues  in  continuity  with  the  faealtb 
bone;  the  soliitiun  of  the  scquestnim,  by  liquefaction  of  tiie  boatft^ 
Bubstaneo  in  the  border  of  the  living  tisso^  has  been  already  e» 
plained  (page  *232).  Another  mode  of  injury  is  exposure  of  the  sm» 
face  of  the  boni^,  or  iuiwing  through  a  bone,  by  whiuh  the  sawed  ltl^ 
&oe  becomes  the  surface  of  the  bone;  in  complicated  £ractures  t 
piece  of  bone  may  be  so  denuded  of  soft  parts,  and  thus  robbed  ä 
its  circulation,  that  it  bi^comes  necrosed.  We  have  also  cxplaüw^ 
why  the  exposed  bone  or  sawed  sur&ce  does  not  alwiivs  become  ih^ 
crosed,  but  that  the  bone  may,  like  the  soft  part»,  iminciiaiely  pr** 
ducc  granulations.  Nevertheless,  after  the  above  injuries,  superlictal 
or  partial  necrosis  is  common  enough,  either  because  extensive  clou 
form  in  the  ends  of  the  injured  vessels  of  the  bone,  or  because  Ifc« 
vessels  are  ooinpreased  and  suppurate  on  uioount  of  the  acute  suppt^ 
rutiim  in  the  Haversian  canals. 

2.  Acüi^  j}erlo8ti(is,  ogtitt-8y  and  ostiiomydUin^  arc  very  freqiwnt 
causes  of  o<x\isionnlly  extensive  and  C!>pcciaUy  of  total  necrosis  of 
the  hoUuw  bunes.  In  suppuration  of  the  periosteum  the  sup|)l3r  ot 
blood  to  the  bone,  by  vessels  passing  Utrough  the  periosteum,  is  cut 
off,  and  the  suppuration  is  propagated  Uirough  the  Haversian  cauli 
to  the  medullary  Cfivity  ;  if  the  latter  also  suppurates,  necrosis  is  (» 
evttablc,  and  will  extend  as  far  as  the  inHammatioQ  did.  The  sainS 
results  will  ocourin  primary  acute  ostitis  and  osteomyelitis  with  fßf 
sndary  prrriostitis. 

3.  C/ironio  ostitis  and  periostiti*  may  oombtne  with  neonm,  fiv. 
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just  as  in  the  acute  proccsKCs,  .suppurulionf  change  of  the  inflamma* 
tory  new  fomiatiou  to  detritus  or  caseous  nmtter,  cxtt^iids  into  the 
bone,  and  so  inipatrs  its  circulation  thut  piirt  of  Uic  boUL'  is  no  Itioger 
|]oDri::$hed  and  must  neorasto ;  atonic  fortns  of  caries  induce  necrosii« 
inun;  ivadily  than  the  fungous  forms,  as  has  nlr^-ady  boon  stated. 

The  necrosis  that  is  suppooetl  to  occur  nfter  tbroinbosis  or  emtio 
lisni  of  the  chief  trunk  of  the  nutrient  artciy  of  a  bone  apjteiirs  to 
be  of  more  theoretical  than  pmcticsJ  iuiportanoc  Tliis  variety  of  ne- 
eroeis  has  hardly  been  proved  by  dissections  on  niou  ;  it  is,  moreover, 
rery  improbable,  because  the  arterial  supply,  iti  full-grown  hones, 
Oomes  from  so  many  sources  that  stnppin)]^  one  of  the  many  afferent 
brandies  dt»es  not  suffice  to  oompletely  arrest  the  circulation  in  any 
nsiderublc  portion  of  bone.  Although  the  ctjUaleral  circulation  in 
boae  cannot,  from  mechauical  causes,  be  greutly  facilitated  by  dilnta- 
tioD  of  the  vessels,  and  beuce  in  enpillsry  st^ie  there  is  always  danger 
of  partial  necrosis,  as  already  stated,  stiti  the  connection,  arrange* 
ment,  and  regular  distribution  of  the  cnpillaries,  even  in  the  firm  cor- 
tical Buhstanca,  are  auch  that  when  the  afflux  is  inlemipted  from  one 
■ource  it  may  easily  come  from  another.  Tn  bone  there  arc  no  deBned 
eapiUary  net-works  and  capillary  groups  as  in  the  skin,  but  all  the  cap- 
Uluries  are  intimately  connected  in  all  directiuns,  as  iu  the  muscles. 

The  experiment  of  inserting  n  peg  into  the  foi-amcu  nutritium  in 
tbe  up)>er  part  of  the  tibia  of  rabbit«  has  been  tried,  and  it  has  been 
followofl  by  neerofiis  around  the  peg.  I  have  made  tliis  experiment 
and  obtained  the  same  result  by  inserting  the  peg  at  any  other  part 
of  the  l»ne,  and  hciico  I  believe  that  this  ex  peri  men  tally -induced  dc- 
crosU  depends  only  on  the  variety  of  the  injury  to  tlie  bone. 

It  will  be  proper  now  to  study  more  accurately  the  anntomical 

cottrs«  of  necrosis,  especinlly  of  that  coming  after  acute  pcrioRtitis 

am]   osteomyelitis.     I  have  already  told  you,  on  various  occasions, 

wben  treating  of  the  healing  of  fractures  and  uf  chronic  ostitb  and 

periostitis,  that  the  vicinity  of  such  collections  of  pus  is  almost  nl- 

"vimxv  affected  in  such  a  wiiy  that  osteophytes  form  on  and  in  the 

bnne;  their  development  is  greatly  inDuenced  by  the  periosteum,  and 

also   by  the   surrounding   parts  (where   they  form   after   fractures), 

Wbile  solid  healing  is  due  to  this  new  fonnalion  of  bone  öfter  froo 

ttires,  in  chronic  ostitis  and  periostitis  it  is  more  an  accidental  prod- 

oot  of  irritation,  which   sul)eequcntly  has  no   fiirther  signiücanee. 

Tlie  name  thing  is  true  in  superfitial  necrosis.     \\'hen,  from  new  de- 

oosition  of  osteophytes  op.'und  the   8W|ueslnim,  tJie  bone  liccomca 

jnoie  dense  around  the  point  of  disense,  whether  this  be  exfoliation 

of  opuc  of  the  cranial  bones,  or  a  sequestrum  from  a  aawed  surface, 

I  haa  oo  further  omctical  importance.     It  is  different  in  complicated 
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(racturcs :  when  tlic  broken  ends  or  nearly  loose  fragmciita  of  bo 
bfcome  uecroscil,  the  formation  of  new  bone  in  the  i-iciuity  mtty 
only  induce  future  Hrmne-JV  in  the  bone,  but  the  ecqucstnim  nuy     ^ 
entirely  eni^los«?«)  by  the  new  bone,  and  it  may  be  Dece«Buy  to  remc^^;^^ 
it  by  operatuin.     Uut  tliis  formation  of  new  bone  is  tnoet  inport^^^ 
in   total  necRisis  of  entire  diaphyses;  it  is  intended  to  replace    ^l 
bone  which  dic3.     This  very  iin[H)rtant  proces»,  wliich  is  lo  woa<j^ 
fully  auconipliahed  by  Nature^  we  must  now  tiludy  more  carcfv^/,. 
Let  as  3upp<jsc  an  acute  totitl  periostitis  and  osteomyelitis  wttli  g^ 
crosis  of  the  diaphysis  of  the  tibia.    The  entire  periosteum  and  a» 
dulU  have  suppurated  ;  within  the  bone  the  pus  falls  to  detritus,  nr 
jK^tnally  putrefies ;  the  pus  from   the  periosteum  has  perfontaj  Um       i 
skin  Rt  v;iriou!t  points,  the  circulatiuu  in  the  <liiiphysia  has  oeuedjllNr       i 
entire  diiiphysia  is  a  sequestrum.     A  lou;^ituditml  seclioD  girei  the 
(bUowin;^  nppcarauee  {^ig.  80) : 


Pw.««. 


DI«t"uai<ri[iUL  nKra«l<aftlu!il(«pbfit«orataaU»w  Ikmml 

By  the  sequestered  bone;  b  Ä,  its  upper  and  lower  extremities;  en 
pus  surrounding  the  sequestrum;  dd^  where  it  hns  perforated  exi» 
nally.  Tlic  darkcat  layer,  «  e,  is  the  wall  of  a  large  abaoflaxarilr, 
which  consists  of  tissue  (connective  or  tendinous  tissue,  or  ereoof 
muscle),  intiltmtod  »ilb  plastic  matter,  nnd  ou  its  inner  surface«  «Inrh 
lies  next  the  sequestrum,  like  any  absoc«»-cftnty,  it  has  a  gnuiulstk* 
layer,  whJoh  constantly  produces  new  pus.  I  will  mention  at  oeßt 
that  this  view,  us  in  acute  periostitis,  diffrrs  from  tltat  nf  other  nr 
f^eons  and  anatomists,  because  they  supixise  the  ten^uous  poftioi 
of  the  periosteum  is  lifted,  like  a  vesicle,  from  the  boae  by  the  pu; 
this  is  inoorrcot«  because  the  t^Midinous  ix>rtion  of  the  periosieoB  ii 
not  sufBciently  elastie  to  be  quickly  elevated  like  an  epidermis  rtni^e, 
nnd  because  this  elevation  would  fail  to  occur  at  those  points  when 
there  is  no  periosteum,  i.  e.,  where  tendons  are  attached  to  the  boat; 
but  the  laMer  is  not  Üie  ease.    The  inüammatiou  and  auppuradi» 
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partly  m  the  surface  of  tlie  bone,  partly  in  the  Bofter  jiarts  of 
tiie  (leriofitcuin,  in  its  outer  layers ;  the  tendiuous  portion  partiripatea 
but  little ;  iiideeti,  it  is  mostly  destroyed.  In  proof  of  this  1  have  very 
JecJded  muttomical  evidencca.  The  anatomists  and  surgeons  who 
relieve  in  the  elevation  of  the  periosteum  consider  the  shaded  layer, 
r  e,  as  infiltrated,  thickened  pcriobteum ;  this  is  only  conditiouully 
xue:  it  may  happen  that  part  of  the  periosteum  does  not  suppurate 
lod  enters  iutu  the  composition  of  this  layer ;  however,  other  adjacent 
Mirts  may  also  be  so  indurated  by  plastic  infiltration  as  to  form  a  6nn 
ibsceas  membrane,  as  Is  often  seen  in  abscesses  of  the  soft  parts. 
BVTiocvcr  raaintauis  tlie  exclusive  power  of  the  periosteum  to  produce 
MDc  will,  on  tlieorctical  grounds,  regard  this  layer,  e  e  (where  bone 
A  subsequently  formed),  as  thickened  periosteum.  But,  in  the  forma- 
lion  of  callus,  after  fractures,  we  have  already  seen  that  hone  in  con- 
iid«mblu  quantity  may  under  certain  drcumslaiiccö  be  produced  in 
Ttbcr  soft  parts  l^iug  near  the  bone,  and  hence  we  are  not  obliged  to 
Icmand  periosteum  in  tliis  thickened  layer  of  the  abscess. 

But  we  are  going  on  too  rapi:lly.  [>?t  us  return  to  our  example. 
Fho  pus-carity  around  the  sequestrum  cannot  close  till  the  latter  is 
mi  of  it;  hut  this  remains  attached  at  both  ends.  You  alreadv  know 
bow  the  detachment  in  etfcctcd :  at  b  b,  in  the  edges  of  the  living  bcme, 
U»ere  is  an  interstitial  proliferation  of  granulations,  by  which  a  slight 
kuiount  of  bone  is  consumed,  so  that  at  last  the  osseous  substance  ia 
sntirely  replaced  by  soft  granulations  at  these  ends ;  this  completes  the 
detachment  of  the  sequestrum  (aee  page  232) ;  the  granulations  form- 
ing here  break  down  somewhat,  soften  to  pus,  and  then  tlie  sequea- 
Erum  lies  loose  in  a  pus-cavity,  which  Is  filled  with  proliferating  granu- 
lationa  In  the  thick  hollow  bones  this  detnchiuent  of  the  sequestrum 
:rcquires  a  long  time,  usually  several  months,  sometimes  over  a  year; 
up  to  this  time  the  pus  has  escaped  from  the  places  where  it  had  per- 
forated the  skin  ;  if,  during  ttus  time,  you  introduce  a  probe  through 
the  openings,  you  may  usually  feel  the  smooth  surface  of  the  diaphysis. 
But,  during  this  process  of  detachment  of  tlio  sequestrum,  sunicthiug 
else  is  generally  going  on  in  the  immediate  vicinity,  to  which  we  shall 
SOW  turn  our  attention.  In  the  thickened  layer  of  the  pus-cavitv,  e  «. 
new  osseous  tissue  has  formed  regularly  around  the  sequestrum  longi- 
tudinally ;  this  ossification  has  also  continued  to  the  part  where  the 
Lhickenod  layer  again  joins  the  periosteum  of  the  epiphysis  and  the 
apsule  of  the  joint,  so  tliat  the  bone-capsule  is  intimately  connected 
ffiih  the  epiphyaifi  above  and  below.  Tlic  longer  the  sequestrum 
remains  in  tlio  cavity,  the  more  the  bony  eni'clopc  increases  in  thick- 
QC86 ;  iu  time  it  becomes  very  thick ;  in  the  course  of  years,  if  the 
lequestrum  does  not  come  out,  it  may  he  over  half  an  inch  thick  ;  at 
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first,  it  consisla  of  porous  bone,  but  subsequently  is  more  compnci 
fttrrmger.  A  regular  cnst  has  boon  formed  around  tlie  sequeatA»; ' 
just  like  fre  should  make  of  plaster  of  Paris  if  we  wish  to  monld  u 
object;  tluscaat,  bowever,  Lis  several  openings,  especially  where tbe 
pus  escapes ;  their  closure  is  prevented  by  the  ooiutnnt  flovr  of  pm 
The  above  picture  (Fig.  80)  has  iiow  chaugtod  to  the  follcnrini 
(Fig.  81): 

no.81. 


OIninm  at  loial  DWfMl«  oTUm  <l1aphr>U  M  ■  bnllnw  hone,  wlUi  »iluudwd  tvqti 

The  sequestrum  a  is  detached  ond  bathed  in  pus,  wtn<^i  is 
from  the  granubiiions  ubove  meDtioncd ;  d  d,  the  lisiuhe  leHdlnf;  IM 
the  pusK^Bvity  (they  have  received  the  name  doaca) ;  «  c  is  Uiebosf 
envelope  derived  fn)iii  the  o^sifiuition  of  the  Üiickuncd  absceav^ttt, 
the  so-called  bony  receptacle.  'Hiis  thickening  now  progmsesiegO] 
larly,  if  the  irritation  caused  by  the  sequestrum  continues.  Lei 
now  supp<.)sc  thiit  the  sequestrum  ngcupes  from  its  case  (ns  hiqipna 
OOCasioiially^of  tliis  later),  then,  although  uU  the  buuc  u£  the  dujilkT 

Fia.  «. 


/ 


Fl|t<  81.  «A«r  NHUVwloT  lb«  »cqaoctnus. 

»is  is  1o4)t,  ihpre  {s  no  di«turhnnoe  of  function,  for  tlic  newlyfanwi 
bony  (Mivclnp*;  supplies  the  pInoG  of  the  hone  that  has  been  lost 
^ow,  wliat  happens  ?     Will  the  cavity  in  which  the  wquestiuni 
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if  the  individual  aflfcctcd  be  ooostituiiooally  diseased,  or  booomcL. 
from  the  cuutluucd  suppuratioa  acoompaiiying'  the  process.  In  th  .^ 
loug-cou  Liu  lied  suppurations  from  bone,  albuminuria  not  unfrequeL— ^ 
develops,  altliougli  of  rattier  mild  form,  I  do  Dot  know  wbciher  -^^ 
may  in  Urne  spnnUncou&ly  disappear  after  the  cavity^  in  the  bone  j. 
healed  ;  it  would  be  Interesting'  and  of  prognostic  importance  to  co^j 
obser\'ations  on  this  point.  After  rcmoral  of  the  sequestrum,  tlie  tt^jUL 
ening'  of  the  osseous  envelope  ceases,  and  the  process  of  oasiäc^t^ 
establishes  itself  in  the  cavity  Glied  vith  granulations.  Wltst  I  b^t« 
just  demonstrated  to  you  in  diagrams,  you  here  see  in  these  beaüiiiij 
preparatiuns  from  the  anatomical  and  surgical  collection  of  Zurich. 

You  now  know  the  ordinary  normal  course  of  a  necro&is,  I . 
next  introduce  you  to  scHne  deviations  &om  tliia  normal  coune. 
will  remember  that,  when  speaking  of  acute  periostitis,  I  told  yoa  ttm 
occasionally  Uie  epiphyseal  cartilages  also  osüified  (where  tbeytfjB 
existed,  that  ia,  in  young  persons).  When  this  takes  place  sinndla- 
oeoufily  in  the  upper  and  lower  ends  (a  very  rare  case),  of  coune  Uw 
sequestrum  will  bo  detached,  and  detached  very  early,  so  eaHjrtluU 
DO  bone  can  have  yet  formed  in  the  pus-cavity,  or,  if  it  has,  it  mut 
still  be  very  weak.  If  the  bone  be  now  extracted,  there  is  DOtUag 
yet  formed  to  replace  it,  nordocs  any  thing  form,  because  the  initatiot 
wbich  gives  rise  to  tlie  production  of  bone  is  absent,  this  cause  of  ini* 
tntion  being  the  sequestrum,  as  long  as  it  remains  as  a  foreign  bodj 
in  the  bone ;  hence,  under  these  circumstances,  if  the  sequestnra  bi 
extracted  early,  the  extremity  beoomes  boneless  and  unservioaüile. 
When  the  epiphysis  cartilage  suppurates  at  one  end,  e.  g.,  tlw  low« 
end,  the  se<tiicstrum  remains  6rtn!y  attached  above,  and  the  breit 
Ing  down  of  the  bone  must  go  on  Blü%v|y  as  in  other  cases;  tt  n^, 
however,  happen,  as  I  saw  in  one  case  in  the  thigh,that  the  lomresi^ 


rM.ftSL 


Wfcmti  or  Ott  tower  halt  m  th«  itUphyaU  nt  tb«  (^nnr,  with  ärUeluMat  of  tbf  pUlit^ 
nnUice,  uid  p«rfi.  nUon  of  Urt  Aklo. 
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louae  in  the  cpipliyüiäcartilaj^,  presses  strongly  ngnlnst  tbe  skin  from 
witbin  sod  graduiUly  pcrforutcs  il,  so  thut  it  &p[)cars  cxtorually ;  tlie 
lower  epipliy&is  of  tlie  femur  waa  at  the  same  lime  drawn  up  by  tbo 
muscles,  so  that  tlie  appearance  was  as  follows  (see  Fig.  8Ö). 

Tbe  sequestrum,  subsequently  removc*1,  b«:!  tlio  following  form 
(Fig.  86) : 

Fia.9S. 


Tb«  body  axtnclcd  rrom  Fl^.  Bit. 


The  fonnalion  nf  bone  was  strong  enough  to  carry  tbe  body;  suU* 
sequently,  under  cbloroform,  the  knee  was  straigbtened,  and  perfect 
recovery  resulted.  I  saw  a  pfrfoctly  similar  cose  affecting  the  lower 
end  of  tbe  humerus.  In  both  cases,  as  is  usual  in  nef^Foeia  near  the 
joints,  the  Joint  had  suffered  severely,  and  became  quite  stiff.  Still, 
even  without  early  deUichmeut  of  tbe  setjuestrum  from  softening  of 
the  cpipby-ffiul  curtilages,  under  ctrcum-staticea  which  we  do  not  accw- 
rately  know,  the  forraution  of  bone  may  be  very  feeble,  so  that,  after 
tbe  dctac-bment,  tbe  new  bone  is  not  finn  at  some  point,  but  is  quite 
flexible,  whereby  we  have  a  pseudarthrosis  of  the  new  bone ;  I  have 
seen  two  eases  of  this  kind  :  one  of  these  I  cured  completely  by  occa- 
sionally driving  ivory  plugs  into  the  weak  part  of  tbe  newly-formed 
bone,  thus  constantly  stimulnting  the  bone  to  new  production ;  the 
object  was  atluincd  in  the  course  of  eight  months,  and  tb©  patient, 
then  twelve  years  old,  now  walks  like  a  bcalthy  person. 


Fw.«7. 
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Ftirtial  ncerotU  of  the  diaphjais  is  raore  froqucnt  than  tbo  abon 
oomptcte  necrosis;  this  may  etlUer  otFect  the  cdUiv  tiiirkuess,  or  ooly 
h&lf  the  circunifereuce,  nccording  to  the  extent  of  llie  osteomyelitis  ami 
periostitis.  Voii  mny  rcA^lily  apply  what  Ims  been  eaiJ  to  tJiese  par* 
tiol  necroses,  Here  is  an  ciample :  suppose  a  pcriosUtiB  of  put  of 
the  diapliysis  of  one  femur  and  iiubscqueiit  necrosis  ;  the  circunistaocet 
may  assume  the  following  shape  (see  Figs.  87  nnd  88):  a,  aeque» 
tnim ;  6  A,  its  bonlers ;  c  o,  tlie  pusKiavity ;  d^  the  perforation  out- 
ward ;  e  e,  the  thickeoed  ossifying  wall  of  the  pus-cavity. 

A  few  months  Liter  (Fig.  8D) ;  a,  detached  sequestrum,  which  b  to 

FW.S6. 


D'tmran  or  Tig.  fit  Id  Ibe  iMtBr  «tegos,  with  tiirtBktlaii  9f  aaw  Ixmhl 

lie  removed;  «  c,  newly-formed  bone-tissue  as  subalitnle  for  Ibe  piece 
of  lx>ae  that  is  bcinj;-  lost ;  of  course,  the  neuly-foroied  bunc  cor«» 
the  sequestrum  anteriorly,  but,  as  in  Figs,  80,  81«  and  83,  must  be  left 
out  to  expose  tu  view  the  sequestrum. 

no.s». 


T\c  t*^>  ^f^f  removsi  »f  Uh  ««la'^rani. 


The  changes  that  we  have  now  become  acquainted  with  mav  ilsa 
l>e  applied  to  necrosis  in  Jtal  and  apotiffy  short  bone*  ;  but  at  the  same 
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time  ve  must  remark  that  tn  necrosis  of  tbcse  bones  tbe  new  fonna^ 
tioD  is  miich  less,  oiteii  entirely  wouliuir,  because  the  iuflummation 
here  is  particuliirly  of  coasiituliooul  origin,  end  hence  oc<aeionally 
derUtlcs  from  tbe  norrnni  course;  as  a  rule,  the  iullamniatory  noo 
plasia  in  necrosis  of  the  spongy  bones  sonn  assumes  thn  uloerstive 
cbaractcr,  and  then  the  formation  of  new  bone  is  but  slight ;  more* 
over,  acute,  non-traumatic  periostitis  is  something  very  rare  in  spongy 

raes. 
Extensire  necrosis  may  even  occur  after  orijiinally  pure  ossifying 
riostitis  and  ostitis,  in  case  the  ncwiy-fonned  assific  deposit  is  re- 
Jrbed,  suppurates  and  decomposes  at  the  point  of  its  ultacbmeut 
to  the  diseased  bone;  this  graduaJlr  affects  the  nutrition  of  the  l>onc; 
it  often  oouLinues  to  live  fur  a  long  time  in  the  medullury  cavity,  or 
rather  leads  a  half  existt^nce  between  li\ing  and  djing ;  this  variety 
of  periostitis  and  necnwis  oocurs  especially  in  the  ninxillorj*  liones 
after  chronic  poiiwming  b^  phosphorous  fumes>  a  disease  peculiar  to 
workers  in  match-factories.  1  cannot  enter  more  minutely  into  this 
phosphorous  [>eriostitis  and  necrosis,  which    h<n8   mniiy  noteworlhy 

Tculianties,  bcniuse  it  tvould   be   necessary  to  luad  you  with  loo 

rvt.it». 


''/. 


■«■ 


'  -     '       laftb«iMlMaleillNrnwntwMrhall>Hitlnur»fib« 

n  oTtha  MapnWi  lb«  ■rtteiilaPMirfaw  <^lp«rif  thx 
I   <r«vii ■!! i>r«a«vad.    HMRlowihorUi«  bon»  «m 
■  ■—M  »rib«iyi*«ol*dportkta 

la  opemUon  permnunl  Ihn  «ttne  itaj  ■*  Ui» 
:>(i,-itiu  ma  romaTncL    TIm  ytuwUi  waA  Un- 
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many  details,  which  would  now  oonfuse  j-ou.     Tf  jou  bear  in  niiitd< 
the  abovtMlt'sciibcMl  cuurse  of  necrufiis  id  tlie  hollow  bones,  jou  will 
tiuvc  tlic  opixirtunity  of  Icaniinf^  in  Iho  clinic  all  the  duriations  that 
ir.iiy  occur  in  any  case,  from  peculiar  circutustauces,  for  nccroeia  is  a^^ 
relatively  froqueut  disease  of  the  bones.  ^M 

I  canuot  leave  the  auatomy  of  uccro^s  aud  the  rrfrmcration  of 
bone  accom pail  ring  it,  without  nieiitioiiiiig  an  excellent  Frcucb 
worker  who  has  spent  many  years  in  l!ic  study  of  the  osteoplaBlic 
power  of  the  periosteum,  and  has  nobl^'  canicd  forward  the  previous^— 
works  of  Troja^  Flo^tmnji^  B.  Heine,  A.  Waffnety  and  others,  on  thisi^f 
«aihjptrt :  I  fiKian  OUieTy  who,  with  untirin;;r  aeal,  has  pureued  this  study 
experiinon tally  and  cUuicully,  and  has  closed  it  up  for  a  long-  time ;  I 
have  repeated  part  of  Ids  experiments,  aud  can  oaly  confiru)  the  idea 
that  under  certain  circumstances,  in  young  animals,  preßcr^'itiüD  of 
the  periosteum  decidedly  favors  the  reprodwaion  of  bone.  In  the 
course  of  tlicse  lectures  I  have  already  staled  my  opinion  regarding 
the  osteoplastic  power  of  human  periosteum,  especially  as  Cfimparedl 
with  other  soft  parts  surrounding  the  bones,  and  faitlierto  I  have  found 
these  views  confirmed  bv  every  new  experience. 

Quite  recently  Ji  TFo^,  who  was  already  distin^Jshed  by  hi»^ 
careful  provinf^s  of  OHi^s  experiments,  has  advanced  some  entirely 
new  and  interesthig  views  on  the  growth  of  bone. 


We  now  pass  to  the  ajpnptom*  and  diii^nosi»  of  necrosis.  Di»- 
ense  of  the  Ixine  is  called  necrosis  from  tlie  time  it  becomes  eridetit 
that  a  part  or  the  whole  of  a  bone  is  dead,  till  the  aequestrum  ts  re- 
moved; tiie  subse([ucnt  heaUng  of  the  cavity  in  the  bone  Is  usiiallT> 
simple  development  of  healthy  gmnulattons  witli  suppuration,  wbl'^h 
may,  it  is  true,  assume  an  ulcerative  character.  Now,  the  question 
arises.  How  sliall  wc  know  that  a  pari  is  necrosed?  This  may  be 
very  simple  in  some  cases,  especially  where  the  necrosed  booe  i> 
exposed,  tliat  is,  in  all  cases  where  necrosis  follows  uncovering  of  ibe 
bone;  the  de.id  bone  looks  quit«  white,  but  in  some  places  n  In- 
comes bluokisli,  like  other  dried,  necrosed  part«.  Gangrene  of  ib*' 
bone,  as  far  as  regards  the  bone-substance,  may  remain  as  dry  gw- 
grene ;  the  soft  ports  in  the  bone,  the  vessels,  oonucctive  tissue,  »n«l 
medulla,  may,  huwcver,  like  oilier  soft  [lurts,  be  altiickcd  by  drjr  ot 
niuist  gang^rene ;  iierfcct  dryness  occurs  in  most  cases  where  thu  bow 
is  uiicoveivd,  exposed  to  the  air;  hcnoc  this  superlicial  necrosis b 
rarely  a  process  jf  decomposition,  seldom  aowmpauirxl  by  bad  smells. 
In  deeplv-:«>Miated  necrosis,  as  in  tJiat  of  a  whole  diaphysts  or  of  i 
lawcd  or  fractured  surfatx:,  which  ia  embeihled  \a  soft  partA,  there  u 
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iitlly  doconi  posit  Ion  of  tho  medulla ;    the  emcll  from  a  large  ex- 
ited BPqueslrum    is  orcasionally  very  penetrating.     This  dccom- 
'^posing  medullary  Bulistancc!   is   dangerous    as    long;    as   no   linn   ol 
demarcation  lias  rt>rm(.>d,  whilo  the  lymphatic  vessels  of  the  vicinity 
are  still  open ;    vhcu   Ou;  prolifL-ratioa  of  tissue  liiis  occurred  in  tlie 
borders  of  the  Vione  n<!xt  th<:  healthy  parts,  t)ic  iiiflammntcir^*  neoplv 
sia  forms  a  wall  througli  which  reabsorptjou  does  not  readily  occur. 
How  ore  we  to  reco^ize  a  deeply-situated  sequestrum?    This  run 
only  be  eiaotly  done  by  the  probe.     Throu;|{h  the  opening  from  which 
the  pus  flows  wc  pass  a  probe,  as  large  a  one  bs  jxwsibln,  with  which 
we  feel  the  surface  of  the  sequestrum,  whicli  is  usually  smooth  and 
firm,  more  mrelv  rougfh  and  soft.     We  attempt  to  slide  the  probe 
along  it,  to  detprmine  the  longth  of  the  scquoslruin ;  we  alxo  press  tlie 
jrohe  firmly  against  the  sequestrum,  to  find  whether  it  be  movable, 
;tached,  or  whether  it  be  still  firm ;  as  you  wUl  uüdcrstand,  this  is 
'important  in  relation  to  the  question  whether  we  may  as  yet  attempt 
extraction  of  the  sequestrum.     A  further  aid  to  diugnoHis  is  the  in- 
creased thirkncss  of  the  exUtimily ;  wc  feel  the  extensive  new  for- 
mation of  boae ;  thiek  yoUow,  often   mucous,   pus  flows   from   the 
openings;   the  bone  is  not  especially  sensitive  to  pressure;  nor  is 
irciul  probing  u&unlly  ptiiiiful,  although  the  patient  often  dreads  it, 
LUfi«  s*ime  surgeons  do  it  with  unneawsary  violence,  but  without 
any  re«tdt.    The  patient  is  free  from  fever. 

From  these  points  you  will  readily  diagnose  many  rmsos  of  ne- 
crosis;  as  long  as  there  are  no  external  openings,  the  diagnosis  of  cen- 
necrosis  of  a  lione  is  liable  to  error.    Curies  is  almfist  tlte  only 
hing  for  which  necrosis  can  be  niistiikcn;  the  mode  of  origin  and 
the  locality  aid  greatly  in  the  distinction,  for  Dccroais  occurs  more 
frequently  as  a  result  of  acute    influmniation  in  the  hollow  bones 
(jermtr^  tibia,  f>umenM)j  caries   usually   occurring   more   slowly   in 
spongy  liones;  however,  the  objective  symptoms  are  also  difierent: 
in  caries  there  is  but  little  fnnnation  of  new  bone  abcut  the  uh-er, 
ften  none  can  be  felt;  in  necrosis  this  is  extensive:  in  caries  the  pus 
thin,  bad,  serous;  in  necrosis  it  is  thick,  often  good,  frequently  mu- 
cous :  in  caries  we  pasH  the  probe  into  rotten  bone,  and  probing  is 
usually  quite  painful;  iu  necrosis  the  prot>c  geiiCrnlly  strikes  on  the 
^■fm  sequestrum  and  is  not  often  painful.     From  ttiis  comparison  o( 
^^■U^nmptorns,  which  result  from  the  different  natures  of  the  two  dis- 
^^^Pll,  you  must  acknowledge  the  possibility  of  a  dingnosis;  in  many 
nw6S,  indeed,  it  is  very  easy  and  simple.     In  other  cases,  the  anatou^ 
ical  oonditions  are  more  difficult  to  understand  ;  when  necrosis  and 
cvies  occur  together,  all  the  syniptorns,  except  feeling  the  seqnestniiD 
on  probing,  are  in  fai-or  of  caries.     In  central  caries  of  the  hollov 
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bones,  PDormous  tliickenin^  of  the  bone  oocurs  in  exceptional  casci 
at  the  pjimc  time  lliu  iui»;r  wall  of  tlie  bone-cavily  nioy  ffcl  vt-ry  £na 
und  hun], like  a  sequestrum;  these  cases  may  give  rise  to  error:  on 
opening  the  cavity,  no  sequestrum  is  found,  as  had  boeo  expected ;  iL 
Ifl  poMible  that  in  these  rare  cases  the  sequestrum  may  have  been  very-} 
■mall  ind  may  hare  been  absorbed ;  of  this  more  hereafter.     Bulthi 
exceptional  cases  do  not  disprove  Ibc  rule;  hence  you  iuay,  to  a 
extent,  conBdc  in  the  above  comparative  diagnosis. 

Now,  a  few   words  about  the  fale  of  the  sequestrum.     Do  you 
.nean  to  »av  the  dead  bone  cannot  be  rcabsorbetl  ?     Have  I  not  toM 
ynu  frequently  that  dead  bone  may  be  dissolved  and  consumed  bv  tli9 
grantilntinns?    Hence  we  Bhnidd  exj>ect  that  tlie  elimination  of  ths] 
sequeslrura  would  not  require  any  aid.     From  my  observations,  I  hava« 
no  doubt  that  small  sequestra  may  be  completely  c«.>n»nnicd  by  prclif- 
crating  gnuiulntiuns;  prauulatioiis  that  arc  being  destroyed  or  under- 
going eltrcsy  (leg<>ncration  have  no  power  of  dissolving  bone ;  wc 
have  already  staled,  when  speaking  of  caries^  that  partial  necrosis  oo* 
cnrs  so  reiidily  in  atonic  suppurative  or  caseous  r>sütis,  just  beeauw! 
the  inflammatory  ncoplasin,  wbidi  so  quickly  breaks  down  again,  docs 
not  dissolve  the  bone,  hut  leaves  it  to  be  macerated  in  the  body.    But 
the  reabsorption  of  the  sequestrum  has  its  limits:  ßrst^  of  course,  it 
cesses  where  the  bone  is  uncovered,  fur  here  tlic  grauulatious  have  no 
effect;  it  also  ceiisca  as  soon  as  they  secrete  pus  on  their  surface; 
hence  a  scqucstniin,  resulting  from  acute  periostitis,  is  not  usuallj 
absorbed  at  tlie  point  where  the  periosteum  suppurates  mid  where  pus 
forms  during  (lie  whole  process,  because  it  does  not  come  in  contort 
with  the  granulations;  but  at  all  points  whore  the  sequestrum  must 
be  loosened,  reabsor[>tton  coiniuenccs  from  tlie  intorstitiul  ^rmnulatio» 
masses  forming  on  the  bone  ;  lastly,  after  the  sequestrum  is  detaclietl, 
if  thene  granulations  also  produce  pus,  reabsorptioa  ceases  here  also, 
and  the  nefiuestrum  biithed  in  pus  ceases  to  decrease;  the  grautib- 
tions  of  t)te  pus<euvity,  growing  from  all  sides  toward  the  Bequestnim, 
in  the  course  of  time  undergo  chemical  chanjre;    they  bccocoe  ntj 
gelatinous,  umcous,  and  ofteu  undci^  iatty  degeneration. 

But  the  se(piostruQi  mu^t  finally  come  out.  Can  it  do  so  dd* 
aided  ?  This  does  occur;  wheacc  the  power  that  pushes  it  out?  Let 
us  suppose  a  central  necrosis;  a  sequestrum  booomes  detached  from 
all  sides;  then,  for  the  reasons  above  mentioned,  it  is  consid«nblj' 
smaller  than  the  cavity  in  which  it  lies;  the  piece  of  bone  is  no« 
quite  loose ;  granulations  grow  toward  it  from  all  «des  except  from 
the  one  where  the  pus-cavity  opens  externally ;  here  there  is  no  re- 
sistance; if  the  opening  be  large  enough,  the  oonstantly-inereuiog 
QTsnulations  push  out  the  sequestrum.     But  for  this  to  occur  there 
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cnuR^'Le  ecrtaiii  mcolianütal  ooaditioos  which  ure  rarely  fuinilL-d  ;  »mnll 
»(M^uestra  are  often  lliroim  off  spontnneouKly ;  largo  ont:^,  which  can* 
not  pasA  the  existing  openings,  must  be  mmoved  artificially. 

The  treatment  of  neorosia  at  first  conaiata  simply  in  keeping  tli« 

fisttuhe  clean.     Cliemtcal  solutiun  of  the  sequestrum   is  not  to  bo 

Cbou^bt  üf.     If  you  vvt^rc  daily  to  pour  murlulif  aciil  lulu  thu  Hatuloua 

opcuiog',  it  woulil  uflcct  the  neivly-formed  osseous  tissue  as  much  as, 

or  more  than,  it  would  tJie  sequestrum,  which  wouid  be  very  unfortii' 

imtOy  as  it  must  rcplaoe  the  latter.     Hence  ths  tnerhanicttl  removni 

€>f  t/t4  se^/uettna»  is  the  only  thing  left ;  t/iia  »fiould  not  be  atttmpted 

öe/ore  complete  dttachmerU,    This  is  a  vor^-  important  rule;  ürst,  b» 

cause  the  dead  bone  can  rarely  be  sawed  out  without  removing  a  good 

deül  of  the  healthy  and  of  the  newly-furmcd  bone,  both  of  whieh  are 

b*d;  and,  secondly,  bueausc  the  new  bone  is  rarely  firm  enough  before 

tbe  sequestrum  is  detached.     Here,  aguin,  we  meet  a  wonderful  pro- 

rision  of  Nature :  the  setjueslruin  is  not  geiiemUy  delaciied  till  the 

nevr  fonnation  of  bono  is  strong  enougli  to  replaoe  the  hjst  portion  of 

bone»     This  beneficent  proWsion  should  not  ho  brought  to  naught  by 

meddlesome  interference;.    There  are  only  a  few  special  exceptions  to 

the  above  nile,  e^^peeiully  in  necrosis  from  phosphorus,  which  is  nut 

a  pure  necrosis,  but   is  often  combined  wiUi  caries;  but  of  this  we 

ehall  treat  more  particularly  in  special  surgery  and  in  the  clinic. 

I  have  alrcatly  told  you  that  we  may  sometimes  tell  by  the  probe 
Q-lietber  a  sequestrum  ia  detiuihed  ;  hut  this  is  not  always  so ;  it  mav 
be  BO  shut  in  by  gnmulatinus  that  it  cannot  be  felt  to  move.  It  is 
always  hard  to  decide  on  the  mobility  of  a  large  sequestmm  ;  and  the 
curved  sIiuik;  of  the  bone  (as  of  the  lower  jaw)  may  greatly  interfere 
witli  the  decision.  In  such  doubtful  cases  the  duration  of  the  pro 
cess,  and  the  thickness  of  tbe  bony  case,  ore  important  aids  iu  deter 
mining  whether  the  seque^tntm  be  detached  or  not  Jtlo&t  sequestra 
are  usually  detached  in  eight  or  ten  months;  iu  a  yenr  even  an 
entire  necrotic  dinphysis  usually  lies  as  a  loose  sequestrum  in  the 
newly-formed  bony  case-,  Tliese  are  approximate  determinations, 
which  may  of  course  have  exceptions,  ]f  the  formation  of  bone  l»e 
still  weak,  and  nevertheless  the  sequestrum  be  alrejidy  detached,  it 
is  well  to  poBtpoue  the  exti-aclion  in  the  humerus,  tibia,  and  femur, 
BO  that  the  formation  of  bone  may  be  firmer,  provided  the  general 
health  docs  not  suffer.  Should  albuminuria  begin,  the  estmctioa 
should  be  hastened. 

■Extraction  of  the  sequestrum,  especially  when  it  requires  prclimi- 
anry  enlargement  of  the  cloaca  (tistuhe  leading  into  the  bony  case), 
called  tiie  operation  /or  necro9Üt  or  seqtieatrotomj/.    This  operation 
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nmv  be  very  simple.     If  one  of  tlie  opi^ningii  of  tbe  boDjr 
tolerably  large,  and  the  so<(urstnjm  small,  we  may  [Mbs  a  good  p«^^ 
of  forceps  through  the  opening-  and  try  to  iwize  bikI  ri^move  the      ^ 
quefitrum.     If,  ns  in  curiea  neurotica,  there  be  no  funnatioD  of  n  ^w 
bono,  we  eiilur^c  the  6s(ulous  opening  throngh  the  soft  part£  v^i^ 
a  knife,  nnd  remove  the  necrosed  piece  of  bone.     But,  if  the  openir  ^ 
bo  smnll  and  the  sequestrum  Inrge,  a  portion  of  the  bony  case 
bo  removed,  both  for  the  purpose  of  introducing  instrumenta  for 
traction  and  for  removing  the  sequestrum.     In  rare  cases,  it  is 
cient  to  enlarge  one  opctiing  wiüi  trepan,  chisel,  and   humnier*--^ 
uxuiiHy  do  the  operation  as  follows :  With  a  stout  knife  I  make  *^^  ^ 
cision  through  the  soft  part«  down  to  the  bouy  case,  from  one  ^^h^jL 
opening  to  an  adjacent  one;  then,  with  a  handh>d  scraper,  a  n^^^^ 
toriutny  I  draw  the  thickened  soft  parts  from  tJie  muj:h  surface  oW  ji,. 
bony  case,  so  as  to  expose  it  to  a  certain  extent.     Tina  expnaed   p^ 
tion  should  now  be  remox'ed,  to  make  an  opening  through  whit^  f^ 
sequeslruiii  may  be  removed.     For  this  purpose  we  may  use  saws^f 
^-anous  kinds — the  osteotome,  the  paucl-saw,  etc. ;  of  late,  I  alvm 
employ  chisel  ond  hammer;  the  work  is  laborious,  use  what  finfr» 
ment«  we  will.     The  portion  of  the  bony  ease  removed  should  be» 
small  BR  pnssible,  so  as  to  interfere  the  less  with  its  firmness,    ^^^lpn 
tbe  case  is  opened,  the  sequestrum  ia  exposed  ;  we  attempt  its  pcmonl 
by  elevators  or  with  strong  forcejjs ;  this  also  is  sometimes  very  Injoble- 
ftomc     %\Tien  the  removal  is  acooniplished,  the  indication  ia  fiilÜllcd 

If,  contrary  to  eTpect.ition,tho  sequestrum  be  found  not  deucbed, 
we  should  avoid  forcing  it  out,  but  wait  a  few  weeks  or  month»,  tfll 
we  are  sntisfifd  of  it<t  detachment.  After  the  operation,  the  Buppih 
niting  cavity  in  tlie  bone  ia  to  be  kept  clean ;  tbe  paticat  ahoald  keep 
his  bed  for  some  time ;  most  fistulfc  soon  ooaae  discharging,  but  it  ii 
still  »omc  liino  before  the  scqucstrum-carity  is  tilled  with  ouifytn^ 
grnnulutions.  We  cannot  do  much  to  hasten  this,  and  the  lUtuli^ 
which  sometimes  remain  a  long  while,  usually  cause  so  little  trooble 
that  we  are  not  often  called  on  to  do  any  more  operations  for  then. 
Occasionally,  however,  too  large  an  opening  remains  for  a  loogliiA^ 
its  walls  become  sclerosed  and  oease  to  granulate ;  here  we  apply  Ü» 
treatment  for  atonic  ulcers  of  the  bone.  In  these  old  cases,  ttiebot 
iron  to  the  cavity  in  the  bone,  and  chiselling  out  the  track  of  lb«  fit- 
tula,  is  the  only  treatment  from  which  I  have  ever  seen  any  beacft 
Many  oases  of  these  bnne-fistulre  are  incurable. 

The  full  value  of  seiiuestrotomy  has  only  been  appreciatud  forll» 
paal  ten  years ;  it  first  became  common  aflcr  the  introductioa  cf 
ohluroform,  for  it  is  a  terrifying  operation.  This  ohiselUng,  Hvingi 
and  hamioeritig  on  the  bones,  arc  horrible  for  a  lookcr-on,  aiid  ttpc  ok» 
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as  the  opcmtioii  may  last  some  time;  amputation  is  a  triBe  in 
cTOmpariäon.      Local  anreniiu  (as   iudiiced   by   Ksman-h'*«  baudage) 
^rcatl^  facilitatos  tiie  recogiiliion  of  the  anatomical  conditions  ia 
tJicse  operation&.     Formerly  araputminnR  were  frequently  performed 
for  total  HL-crosis,  o  thing;  that  no  surg^-on  would  do  now.    Ilonce,  in 
old  museums,  you  Hnd  tliu  must  bi>autiful  preparations  cf  cxtoastce 
Tit^croses ;  now  tliosc  arc  rarely  found,  bi-uiuse  almost  all  si-questra 
Are  removed  at  the  prop^T  time.     Locally  iho  opemtion  is  quite  ex- 
tensive, bul  tJie  fL'brile  reaction  is  usually  »Hj^lit,     Scvitu  as  the  in- 
Hitinmatory  symptoms  und   fever  might  be  if  you  werf^  to  treat  a 
bealthy  bone  in  the  same  way,  the  effect  on  the  bony  case  of  the 
aeqiiostrum  is  but  slight.     From  my  own  exporicnco,  1  do  not  know 
of  a  f*asa  which,  after  such  an  operation,  even  wliero  the  entire  bony 
case  nraa  opened  in  total  necrosis  of  the  tibia,  turned  out  badly; 
and  I  am  satisfi(^<]  thut  the  operation  for  necrosis  is  one  of  the  moat 
successful  of  opcratiouä,  and  tliat  by  it  many  lives  are  saved,  such  oa 
«ere  formerly  lost  fioin  aniput;ition,  from  constitutional  diseases  due 
to  eontinufd  f-uppumtion  from  the  bone,  or  from  fatty  degeneration 
of  internal  or^-ins,  morbus  Brightii,  and  tuberculosis. 
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Kachhu:    Anitoni7,   Symptom»,   Etiotnfcy,    Trp«tmont. — O«t«onialiio'i«. — HTpertro- 

Ipbf  and  Atrnpliy  of  Bgoc. 
Rdfhitig  find  O/tteomalar'ia. — We  must  still  toueh  on  two  oonsii- 
ional  dise.ises  which  are  cliieHy  manifested  in  certain  rhann^es  of 
the  b^ne,  namely,  softening.  Tliey  are  called  rachilis  and  osteoma- 
laoja.  Their  effects  in  changing  the  form  of  the  bone  are  nrnch 
alike,  but  their  natures  differ  somenhnt.  They  cannot  be  exactly 
classed  among  tbo  ciironio  iuRammationf,  although  nearest  related 
_^  this  pnieees. 

PH  Let  us  begin  with  rachitis.  The  name  comes  from  ßdxt^t  the 
"backbone,  and  properly  signifies  inflammation  of  the  spine;  but  the 
vertebrsB  rarely  suffer  much  in  rachitis  ;  hrnoe  the  origin  of  llie  name 
is  not  Tery  clear;  subsequently  it  was  often  cjJIed  **  Kuglish  dis- 
ease,"' becaasc  il  was  particutarly  well  known  to  English  writers, 
and  probably  also  was  especially  frequent  in  England. 

The  essence  of  the  disease  consists  in  deficient  deposit  of  chalky 
salts  in  the  growing  bone,  and  remarkable  thickness  uf  the  epi- 
physeal cartilages.  Vuu  will  already  see  that  this  disease  is  peculiar 
80 
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to  cbUdliuod  ;  it  is  a  disease  of  the  developmeol  of  bouo.  which 
ever  uauaily  uffects  so  muny  bones  that  it  must  be  reyunlvd,  nt 
a  local,  but  a«  a  constitutional  disease,  which  you  may  reckon  Aor^^ 
the  dyscrasife  already  known  to  yoo.    The  instiffirirnt  deposif  ^^^ 
chalky  »aha  in  tbo  growing  ekoleton  in  rachitis  is  accompanied  b^  ,^^ 
normal  developmeat  uf  voMtelti  uud  iucre:u)ed  abiiur{itioD  of  the  ^  jl^* 
tissue  already  developed  (during  the  growth  of  bone  there  ia  «i.  ThT^ 
a  slight  amount  of  absorption  at  the  inner  nnd  outer  surface  ^^f»^ 
cortical  lityer),  as  well  us  unusual  proliferation  of  the  cpiphyse»!  ,^j^ 
tilagcs  ;  if  yuii  reinembcr  also  the  young  osteophytes  forming OQtAr 
Otttaidea  of  tlie  hollow  liones,  it  must  he  acknowlnlged  that  tbitdia. 
turbance  of  nutrition  can  scarrely  be  distinguished  from  ioSacDna- 
tion,  even  if  it  passes  on  to  suppuration  and  cnsoou«  dcgenerUioD. 
We  often  find  rachitic  »yniptoms  in  8cn>fulou8  children,  and  mbr 
physicians  regard  the  diM;a»e  as  one  symptom  of  scrotula  ;  but  ikii 
is  not  quite  correct,  for  in  many  rachitic  children  we  ßnd  no  titM 
of  scrofula,  among  which  are  especially  reckoned  tetideocy  to  tw^ 
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Ing  of  lyniphatici  glands«  suppumtion,  and  onaeous  degvnentioa 
Moreover,  the  radiiuo  process  lias  little  anatomical  cooneetüMi  wttb 
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the  forms  of  periostitis  and  ostitis  that  we  have  atuHicd  in  wrofulous 
ohilüren^  for  it  never  Icada  to  caries.  The  disproportion  between 
the  growth  of  the  bone  and  dvficicnt  impregnation  of  its  tissuo  with 
chKlky  suits  rt^sults  in  lack  of  lirmness  of  tliu  bones ;  wiiisoquently 
tbey  bfuj,  especially  those  that  bcur  the  weight  of  the  body.  \Nlieru 
tbo  bones  arc  very  soft,  niuf^ctitar  contraction  also  aots  on  tbem  so  as 
to  induce  our\*alure,  TIifBc  curvatures  uro  most  common  in  the 
lower  extrciiiitics;  the  fi'iimr  bends  anteriorly  and  inwardly,  the 
bonefi  of  the  leg  bend  iinteriorly  and  outwardly  or  inward.  The  tho- 
rax is  compresited  latendly  so  that  the  sterninn  projects  sharply,  and 
the  result  is  tlic  so-called  chic  ken- breast  {pectus  cariuaCum).  In 
high  grade»  of  rachitic  ih<-re  .ire  also  di:^tortions  of  the  pelvii*,  t^pinal 
column,  and  upper  extremities.  In  such  children  the  occiput  loD^ 
remains  aoft  and  compressible,  and  dentition*  ia  delayed.  Sometimes 
the  Boftncss  of  the  occiput  is  the  solo  symplum  of  rachitic,  so  that 
this  has  even  been  rcRardeJ  ns  independent  of  ihe  general  rachitic 
disturbance.  According^  to  V'irc/toir,  tho  distortion  of  tlie  upper 
extremities  depends  mostly  on  a  number  of  ftmall  curvatures  [infrao- 
limiä)  of  ihe  entire  bone,  or  of  parrs  of  the  oooio«!  layer.  Complete 
fractures  rarely  occur;  if  rhey  do,  the  bone  is  a^io  united  finnly  by 
caUus,  under  the  ordinary  treatment. 

Rachitis  causes  other  clmnges  in  the  bone  besides  these  deformi- 
ties, nainelv,  thickcniiyj  of  (he  epiphyses  and  of  tho  point  of  union 
between  the  costal  cartilages  and  the  bony  ribs.  Tho  thickening  of 
tlic  epiphyses  may  be  an  great,  at  the  lower  end  of  the  radius,  for 

rure,  ihat  above  the  wrist,  at  the  point  just  above  the  epiphy- 
cirtiligo,  there  is  a  second  depression  in  the  skin  ;  this  apfiear- 
»nce  of  the  joint  has  given  rise  to  the  term  "double-jointed ;"  the 
noduhir  tliickeuinys  on  the  anterior  ends  of  the  rilw  are  often  very 
remarkable,  and,  as  they  lie  regularly  under  one  another,  tliey  have 
■faeo  called  the  *'rai-*hitic  rosc-garlanr}."  Ff  these  changes  in  the  bone 
V^e  taken  plnee,  tliere  is  no  he?<itation  in  dingnosing  rachitis ;  before 
thoy  have  become  evident,  the  diagncwt»  is  doubtful.  It  is  true-,  there 
are  some  prodromal  symptoms :  vonirious  appeüle,  pot-l>enr,  disin- 
clination to  standing  anil  walkiiio:;  hut  these  symjittmis  are  always 
too  undecided  to  permit  any  detiniie  conclusion.  The  disease  most 
freqaeiitly  begins  in  the  st-cf^nd  yi-nr,  mid  aitacks  well-nourished  or 
CTcn  fat  children  ;  indigestion  and  incllnntion  to  constipation  occur 
occasionally,  but  not  alwav«.  ^Ve  know  little  of  the  exciting  causes 
of  rachitis ;  here  in  Germany  it  is  about  equally  frequent  in  all  classes 
of  society;  hereditary  influence  may  have  some  effect ;  we  may  sua- 
pect,  hut  cannot  prove,  a  disturbance  in  the  composition  of  the  blood, 
jusimilatiou  of  nutriment.     In  regard  to  tbo  oourse  of  the  di»- 


Ma     CHRONIC  INFUUIUATlOy  OF  THB  PERIOSTEUM,  BONE,  PTA 


ejtHP,  under  pmprr  treattnpiit  it  often  subsiJcs  quickly;  that  b^^ 
Kymptoiiis  of  distorticm  of  the  bmio  wase,  or  ratLer  do  iiul  iiicr^?^—^ 
tlie  children,  uliu  had  ceased  to  wutk^a^ain  desire  tu  do  sa    ^m  ul 
normal  growlli  of  the  bone  goes  on,  the  di^toitions  become  less  _^ 
ocptihie,  aiul  ofien  disappi^ar  entirely;  this  may  be  readily  ttoA_ 
stood  from  the  lutture  of  ilie  growth  of  ihe  bone.     Befor»  the  httae, 
agatti  acquire  their  normal  ciiiisi!<teiK.*e,  nt  the  end  of  the  nch'nk 
process^  there  is  usuallv  an  abnomially  rioh  deposit  of  bone,  so  tha 
m  OLTtain  stagY^s  the  rachitic  bones  arc  abnorniidly  hard  and  firm; 
that  is,  in  a  sclerosed  state.     Rarely,  nichilis  lasts  till  the  sltoL^ton 
has  attained  its  ^Towth,  and  these  cases  furrii&h  the  excessive  dist^^ 
ti(ina  and  dinliieatiunn  that  nre  usually  presented  as  types  of  tlijs 
ease.     Tu  every  putliological  analomicul  colleciion  you  lind  esatnplci 
of  such  ranhitir  skeletons. 

Tlie  greater  my  experience,  the  more  T  am  inclined  to  regknljCvl 
/oot^  j/f/jM  vulgum  iii:d  varum^  as  well  as  hitrral  Kitrvutamoi  tin 
spine  (MJoliosis),  as  being  due  to  wcukucs»  of  the  born-is  whicJicw^ 
not  be  distinguished  from  a  mild  lomi  of  rachitis.  This  IocsIiihI 
mohili»  comes  later  in  life,  it  is  true,  but  it  is  generally  between  m 
and  twenty  yenrs,  wliile  the  disease  bricÜy  tenne«!  rachitis,  si  »bo(» 
stilted,  is  nioslly  seen  in  very  young  children;  still  both  csw«  m 
due  to  the  bones  rcraaining  soft  and  to  pliability  of  growing 
besides  which  various  other  causes  must  act  to  induce  the  ibtm*] 
nienliuned  rlistortions. 

Hereafter  you  will  often  hear  Ihnt  Fome  physicians  think  there ii 
a  direct  reUtioi)  between  rachitis  anil  infantile  diseat^es  of  th«  hraii 
especially  pjiralyses,  spnsms,  and  pavchical  disortlcrs.     I  will  no!  dvn 
that  this  rather  obscure  disease  may  diri-ctly  affect   the  devclcpinwil 
of  the  brsin,  but  in  moat  case:«  it  docs  so  Indirectly.     The  lactuiiB 
process  in  the  a-'inial  bones  is  often  fulloncd  by  mpid  sclcrosU, bf' 
such  formation  of  new  bone  timt  even  the  cranial  snturi's  niav  oflsi 
this  iuteiferi*:«  with  the  reffular  growth  of  the  Ekull,  which 
irre-gidar,  and  here  and  thcro  too  small  for  ihe  growing  hnJa,  ai 
thence  arise  functional  distnrbnncci  of  the  brain. 

Rachitic  children  are  rarely  brought  to  the  doctor  beforr 
[•arents  notice  the  thick  limbs  or  distortion,  or  until,  as  the  molb' 
expresses  it,  "  they  are  off  their  legs,"  i-  c.,  they  do  longer  wish 
stand  or  walk,  ns  they  formerly  dir) ;  tlto  disease  is  so  ernnmoo  aixl 
BO  well  known  that  often  it  m-eds  no  sui^on  for  it«  recoj^ibott. 
As  a  rule,  tre<ttmfiH  has  only  one  indication,  that  i»,  to  rcmin»  ife 
diathesis;  hence  U  is  ehiefly  medical,  and  especially  dietrtia  Rf 
garding  the  latter,  the  patient  should  avoid  too  free  use  of  bnw), 
potatoes,  niufdi,  and  Ihitulent  vegetables;  he  shculd  frvcly  cotitmc 
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milk,  eg^s,  meat,  and  ^od  while  bread,  and  sliould  lake  strengthen- 
iog  baths  of  malt,  berba,  etc.  Inturtiully  we  t^hoiild  prescribo  cud- 
lirer  oil,  iron,  and  aiiuiUir  strcngtljeiiin^  and  tunic  remedies.  We 
might  think  of  giviuj?  prepuriitioiis  uf  lime,  but  ihey  are  so  indigest- 
ible, and  are  so  quickly  excreltid  by  the  urine,  that  tlioy  do  no  g<pod  : 
tbey  have  altnoät  been  thrown  uside ;  it  is  pu^sibk',  uUo,  that  raubllis 
is  essentially  a  disease  ofdigCbtioD,  in  whleh  the  preparaiionfl  of  lime 
are,  fron»  some  unknown  cause,  not  absorbed.  It  is  rather  n  ono- 
Bided  view  to  suppose  thnt  in  ruchitis  or  ostcom'iUcia  Uck  of  supply 
of  lime  is  the  cause  of  absence  of  deposit  of  chnlky  salts  in  the 
bones,  of  the  disappearance  of  ihat  which  has  been  deposited.  It  is 
also  possible  that  lime  entering  the  stomach,  from  faulty  digestion, 
docs  not  reach  the  blood,  or  that  it  is  excessively  excreted  by  the 
kidnevs,  or  perhaps  the  newly  •for  med  buny  tissue  does  not  take  up 
the  ciialky  sails  brought  (o  it  in  nonnal  or  oven  in  exeessivc  aniounts. 
It  is  true,  these  points  furnish  no  direct  indications  for  Ireatioeiit, 
but  I  mention  ihcm  so  that  you  niuy  see  that  u  e  are  not  physiologi- 
cally justjlied  in  referring  the  disturbed  nutrition  solely  to  deficient 
supply.  Frequently  th*»  ptirents  ask  for  splints  to  remove  the  curva- 
tures, or.  at  leaitt,  prevent  tlieir  increate;  they  will  iileo  ask  yoii 
whether  the  children  should  be  urged  to  walk,  or  permitted  to  lie 
BtiU.  On  this  point  it  is  best  to  let  children  have  their  own  way; 
if  they  do  not  wish  to  go,  do  not  urge  it ;  if  they  lie  still  more  than 
tber  run  about,  they  should  be  kept  in  the  open  air  as  much  as 
possible;  taking  children  froui  a  damp  city  dwelling  to  the  country 
ofL«:n  sulTiccs  for  the  cure  of  rachitis.  Splint  boots  and  similar  ap- 
paratuses, that  loud  the  feet,  should  only  be  applied  in  cases  of  ex- 
oesBive  curvaturo,  where  the  position  of  the  foet  rnecfianically  inter- 
feres with  walking;  tins  state  of  affairs  is  rare,  hence  the  iuiiicittuu 

such  oitbopedio  apparatus  is  limited. 

"When  the  rachitis  has  disiippeared,  such  amount  of  eur\'at*irc  may 
remain  in  rare  cases  as  to  require  some  treniment ;  in  the  great  ma- 
jority of  cases  tfiis  is  unnecesaary,  since,  ns  already  Ftatcd,  the  cur- 
vatUTPS  spootoneousiy  disappear  with  the  growth  of  the  skeleton. 
Only  in  the  leg  cur\ature?  sometimes  remain,  so  that  the  foot  is  dis- 
torted, and  only  its  inner  or  outer  border  can  be  placed  on  the  floor ; 
if  this  rt'iiiaiiis  for  years  id  (he  same  jwint,  an  attempt  should  )>e 
in'ide  at  straightening.  Tliis  mny  bo  done  in  Uvo  ways.  We  ann.*s- 
thctize  the  child,  an.i  carefully  fracture  the  bone  subcutancou^fly  ; 
have  the  leg  held  straight,  apply  a  plaster-bandage,  and  treat  the 
injury  as  a  simple  fracture  ;  recovery  usually  takes  place  readily. 
In  some  cases,  however,  after  the  rachitis  has  nm  its  course,  the 
bone  is  so  very  firm  that  this  breaking  does  not  succeed.    Then  sub* 
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ontaticous  osteotomy,  dccordio^  to  ß.  von  Lanffettbeek  (p.  230),  is  in- 
dicflted.  The  results  of  this  opemtion,  which  I  have  had  to  make  four 
times,  have  so  far  been  very  satisfaoiory  ;  in  one  of  these  casea  the 
skiO'Wound  healed  by  firsL  intention,  and  the  subsequent  Lreatraent 
was  that  of  simple  fracture.  The  operation  will  alwiiys  remain  a  rare 
one,  because  these  excessive  racliitto  disioriions  are  themselves  rare. 


NDW,a  few  words  about  onrr^otnafitcia,  bonc-softciiiiig^,  «ot*  tfo,^ 
The  disetse  only  occurs  in  adults,  and  is  also  cliarsL-ti-rized  by  dislt 
tion  of  the  bonesi ;  but  here  there  is  «n  actual  reabsorption  of  exit 
itig  Iwne.     In  the  holhiw  bones  the  medulla  graduallv  assumes 
preponderance,  while  the  cortJcid  suhstHnce   becomes  tinnncr  and 
thinner,  and  coh&LHjuently  the  bones  weaker  and  more  flexible;  and 
(iually  there  niuy  be  a  complete  absorption  of  the  bone,  so  that  littJo 
is  left  besides  the  periosteum,  which  paiticipatea  rare!}',  and  theo 
but  little,  in  the  disease,  scanty  osteophytes  prowing  fn-m  it.     Th^J 
»pongy  bones  also  K^L'^  weaker,  the  tmU-cula;  tliinncr,  and  becoiosi 
so  soft  that  they  shrink.    The  mcdulhi  appears  rcdditih  and  getuti- 
nous,  but  does  not.  as  in  fungous  curies,  coiibi»!  Kuli'lyof  praimlaiiotisj 
it  conlains  niueh  fai.     The  microscopic  nppcnmnces  in  thi»  prucca 
have  already  been  described  in  ostitis  mulneiRStins.     LACtio  acid  ha»' 
been  fouDÜ  in  the  medulla  of  tJie  hdlow  bonea,  so  tliar  ii  iavctj. 
probable  that  the  bone«  nre  dissolved  by  it.    The  lime  goin^  into  tiii  \ 
blood  is  often  excreted  in  the  urine  ns  oxalate  of  lime.     So  yooiwa 
that  thi»  in  an  ostitis  malaeii^suns  m  ith  nothing  peculiar  iu  its  anato- 
my, hut  which  nwcR  its  distinction  to  it»  afTecliiig  many  hones  sirou)- 
taneonslv.  often  oentirring  uiuler  peculiar  conditions,  and  never  lead- 
ing (o  Riippurntion  or  rÄ.*e<iUR  depcnrralion. 

Conceminfr  the  etiology  of  the  disease  we  know  but  little  ;  oslfO- 
malaeia  is  partieuhirly  frenuent  in  some  parts  of  Europe,  aud  bihmj: 
women  ;  it  attacks  the  latter  more  pnrtiuulurly  while  in  the  puorperi) 
condition  ;  orcasionallv  it  is  preceded  by  drawing  paii-s  nud  t^orenttt 
ou  moving,  which  continue  through  the  disease.  The  distortioM 
occur  chiefly,  primarily,  even  solely,  in  the  pelvis,  which  assume*  • 
peculiar,  laloridly-coriipresscd  form,  of  winch  you  will  hear  mo«  in 
obfrtetries.  This  is  folloived  by  curvature  of  the  spine  and  lower  «• 
tremtties,  wifh  muscular  contractions.  The  disease  may  pause,  ai'd 
e»iiperbate  with  n  new  pregnancy,  etc.  Slight  gradea  and  localiiwl 
forms  of  osteomalacia,  a«  that  of  the  pelvis,  not  unfrequently  nrcow 
spontaneously  ;  if  the  diseaa**  be  of  a  high  grade,  general  marasmw 
occurs,  and  the  patient  dies.  The  treatment  i»  the  same  as  io  rachiti«, 
but  the  hopes  of  success  arc  loss. 
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Hifi  oases  of  local  osteomnlacin  or  osteoporosis,  wliich  often  aci^oni- 
ly  Ottft^,  are  more  interesting-  to  us  than  the  above-described  gen- 
eral osteomalucia.  I  will  relate  you  a  case  that  will  at  once  explain 
"what  I  mean  :  A  woman,  about  forty  years  old,  was  bruu^^ht  to  the 
CiospiUil  for  extco&ii'e  caries  of  tbc  knee-joint;  sbe  was  excessively 

tM.n. 


I  «ttb  «sc«mIv«  MifoHiilarlA.  «ftfT  iforan-t.    Tlw>  hoMift  gonattl  mottijT  of  mMalmKnit  cyMi- 
den,  or  rtry  tUn  Ujrm  of  bo«». 

lie,  anfl  died  the  following  rln.j.  On  autopsy  we  foimd  com- 
fatty  tlcgencnitioH  of  the  livor,  spleen,  and  kitim-y» ;  in  tlie  knee 
the  condyles  of  the  femur  and  tibia  were  extensively  destroyed  by  tbo 
carious  process.  I  sawed  olT  the  lower  euJ  of  the  femur  to  remove 
the  preparation,  and  found  that  it  was  very  much  thickcued ;  the  cur^ 
lical  layer  measured  scarcely  half  a  line;  the  medulla  wna  reddened, 
and  resembled  that  in  osteomalacia;  the  thinning  extended  upxvard 
to  the  trochant^fr.  I  examined  the  tibia  of  the  diseased  leg,  the  femur 
of  the  healthy  one,  and  the  pelvis,  and  found  thera  all  perfectly  normal ; 
that  ia,  uuly  the  femur  of  the  diseased  leg  was  osteomalacic.     lu  Üio 
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same  vray  I  once  found  tbe  lower  half  of  the  Ubia  aflecfed  with  oeteo 
muluciH,  ill  caries  of  tbe  atikle.  Tbere  waa  ap|>ureuUy  Üic  same  ihing 
ill  a  child  that  bud  tbe  bead  of  one  femur  reaiovcd  fur  caries  of  the 
liip-joiiil,  I  assisted  iu  this  operation  ;  as  1  was  ou  the  point  of  lift* 
ing  tbe  tbigb  and  rotating  it  outward  to  aid  the  operator,  tbe  tlügb 
broke  through  tbe  middle^  right  in  my  hands ;  a  plastcr-bundage  was 
applied,  and  Ihefnicture  reuuvcn;d;  the  child  was  completely  restored. 
In  other  ciises,  however,  uflcr  fniclures  of  bones  with  osteonnibicia,  itt^ 
the  so<uilIed  fragilitos  oesiiuu,  pscudartbroecs  arc  apt  to  remaio. 


I  will  also  mention  hypertrophy  and  atrophy  of  bone,  which, 
e^xr,  have  more  anatomical  tlian  clinical  tnt^ref^t. 

Aaatoniiodly  we  may  call  any  bone  bypertroiihic  which  is  c 
in  length  or  ihickncsa,     Tliere  are  very  few  cases  where  single  boUoT 
bones,  as  one  femur  or  one  tibia,  arc  excessive  in  length,  aiid  give 
rise  to  inc^]uality  of  the  extremities;  fur  tliia  excessive  growth  I  a» 
sept  tbe  uumc  "  hypertrophy  of  bone,"  or,  better,  "  giant-growth" 
("  rieaenwuchs  ")  ;  still,  to  give  tbia  term  to  every  tbielfcniug  or  scle- 
rosis would  be  of  no  practical  value,  although   anatomically  correct, 
becftURa  tlicse  conditions  of  the  bone  may  depend  on  veiy  dlBrrmt 
morbid  processes,  partly  active,  partly  completed.     Even  more  indefi- 
nite ia  the  term  atTO]>hy  tif  the  bone ;  occasionally,  a  cariotis,  osteo* 
nialaciul,  or  a  half-destroyed  bone,  etc.,  is  thus  designated.    This  Is  <A 
no  practiciil  value;  we  do  not  mean  to  deny  that  tliere  maybe  atropby 
of  tlie  bone  without  a  true  morbid  process.     Senile  atrophy,  as  of 
ah'eolar  process  of  tiio  jaw,  is  a  striking  example  of  tliis.     Elere  Uie 
tcnn  atrophy  of  bono  may  be  retained;  in  most  other  cAses  it  would 
be  better  to  name  the  process  that  has  induced  the  atrophv. 

\KaMo\oitz  has  lately  made  some  inveBtigalions  .is  to  the  nala« 
of  rachitic  disease  of  tbe  bono.  According  to  bis  view,  arounJ 
each  blood-vessel  of  the  bone  there  is  normally  an  absorption  uf  tl» 
Iwne  ciused  by  currents  of  fluid,  and  probably  effected  by  the  free 
carbonic  acid  of  the  blood  ;  and  that,  in  rachitis,  ebrunic  hypensinia 
and  morbidly -increased  now  formation  of  vessels  in  the  ossifying 
cartilage  and  in  the  periosteum  as  well  as  in  the  growing  bouA  we 
the  causes  of  the  binderancc  of  the  deposit  of  chalky  salts  and  of  ll» 
increased  absorption  of  those  alre.i(ly  deposited.  The  boles  left  •>/ 
absorption  of  tbe  bone  HII  with  young  bony  tissue  ;  bnt  this  do» 
not  ossify  normally.  He  thus  explains  the  irregular  form  of  ik« 
bony  lamella],  and  of  the  surface  of  the  bone  as  found  in  rachitic 
skeletons. 

Rokitamky  had  already  assorted  that  rachitis  woä  connect«! 
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^th  vascular  deTelopment,  and,  from  recent  knowledge  of  the 
power  of  carbonic  acid  in  dissolTing  bone,  it  is  probable  that  the 
softening  is  dae  to  the  vascularity.  Investigations  about  the 
growth  of  bone,  ossification,  and  reabsorption,  are  so  difficult  that  it 
need  not  astonish  you  that  there  is  no  universally  accepted  theory 
on  this  point.] 
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LECTURE   XXXVII. 

Oensnl  Bcmnrkn  a»  Uie  Dintlngntfthln^  CliAraäterUtiutt  a(  the  Cliiof  Pomu. — A,  Fd»  ' 
gou  anil  Suppurnlivo  Artlculikr  litflftnaniaüoru  (Tumor  Alhiiitt,  Svmptmm,  AnM» 
IBJ,  Cariu  Si&a^  Suppurmlian,  Atunic  Forui».— Ettolo^.— Coun«  and  Pn^tUMW- 

In  more  tlian  half  the  cases  of  chronic  inllainmAlioa  of  tho  jointa,,! 
the  B^TiDvial  membrano  is  Lite  part  first  affected  ;  tliia  ufTectioa  mty 
be  aouompaniud  by  mure  or  luaa  aocr^^tiun  of  6iiiii,  and  this  6uid  may 
be  purely  serous  or  purulent.  Clirouic  serous  HViiovitis  {hydropt 
articuforwn  c/ironicus)^  unless  from  some  extenial  ciusc,  ts  no  mon 
upt  to  become  purulent  synovitis  than  is  chronic  articular  rlieuiualisnv 
Hut  other  fonns  of  chronic  inflammation  of  the  joints  may  be  RCOon>- 
[•anied  by  suppuration  fi^im  the  tirst,  or  else  may  be  cliaractcriaed  by 
the  formation  of  numerous  gniiiuluLiuns.  The  two  chief  groups  0/ 
chronie  arltc-ulur  iiifluuiuiation  ore  chamcl^^rized  by  the  condition  of 
tlie  synonal  membrane  even  more  tlian  bv  tlie  quniitv  of  the  Gfod 
contained  hi  the  joint ;  when  the  secretion  is  purely  »erous,  the  syno 
rial  membrane  is  somewhat  thickened,  it  is  true ;  the  tufta  ire  es- 
liirged,  aud  their  apices  are  somewhat  more  voscuhu"  th;m  nocimil, 
still  these  chants  are  never  so  extensive  us  to  gicatly  injure  t^ 
membrane ;  but  in  tlie  other  variety  of  chronic  iiiHurumalion  tUc  ra«*" 
brano  changes  j^eatfy,  and  is  gradually  transformed  into  a  sjiod^ 
(fungous)  mass  of  graimlatinns,  which  ofton,  but  not  always,  product 
puSf  opens  ouiwartily  (fiatul:!,  cold  abftcess),  causes  diütoriion  of  ibc 
oartilageB  aiul  bones,  and  may  thus  induce  peripheral  caries  of  tl« 
epiphysis.  This  latter  group,  which  lias  several  subvarieliea,  we  iW 
term  /unf/ou»  and  suppxtrative  inflamnuUton*  ofthvjuints  ;  thoy  (ami 
the  great  majority  of  all  articular  indammations,  and  honoe  will  ooei^ 
our  attention  for  some  tirae.  For  a  more  exhaustive  account  of  joint 
diseases,  I  refer  you  especially  to  the  cxccUcut  works  of  Ji(mnetf  FW* 
f/iann,  and  ITtitt^, 
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d    TBE  FUNGOUS  ANU  SÜPPORATIVE  ARTICULAR    ISFLAMUATION», 

(TIMOR  Al^liS). 
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Tutnor  albus  (wliite  swelling)  is  an  old  nnnie  wliich  was  formerly 
phcd  to  alriiust  all  ftn-clHiigä  of  tlic  juiiit:i  that  ran  their  cottrsu  with* 
vut  redness  of  the  skin ;  uow  it  has  bccti  agreed  onlj'  to  give  ttiiis  luiniti 
to  tbe  afieolion  we  are  about  to  describe,  which  is  also,  with  more  or 
less  correctness,  tcnned  »tyrojytious  iußammation  of  t/te Joint ;  but  of 
tJbis  Uter. 

The  disease  is  very  fre<|iient  in  childhood,  partirnlarly  in  the  hip 
and  knee  joints;  it  usually  begins  wry  insidiously,  more  rarely  sub- 
acutely.  If  the  knee-joint  be  ulfeeted,  the  parents  usually  Jirst  notice 
a  slight  dnt^rffing  or  Uinpin^  of  the  lame  leg ;  the  crhild,  eiihcr  volun- 
tarily or  ou  quesiioning,  coinpluiiia  of  piiiii  ufier  wulkiiig  some  dis- 
tance, and  on  pressure  over  tbe  joint ;  about  the  knee  itself  the  laily 
cun  see  nothing  out  of  the  way,  Ou  eoinparing  both  knees,  the  sui^ 
gecm  will  find,  even  quite  early  in  the  disease,  that  the  two  riirrows 
ich  normally  run  alongside  of  the  patella,  when  the  limb  is  ex* 
nded,  and  give  the  knee-joint  its  shapeliness,  have  cither  disappeared 
on  the  afTixrted  side  or  at  least  are  shullower  than  on  tlie  sound  side  ; 
cept  liiis  there  is  nothing  observable.  The  hinder&uee  to  walking  is 
slight  thiit  children  go  about  with  a  slight  limp  for  montlis,  and 
cxunplain  so  Htllo  that  it  is  some  time  before  llie  parents  feel  obliged 
to  consult  a  surgeon;  they  often  delay  doing  lliis  till,  after  continued 
I  exertion,  the  lirnb  has  begun  to  pniii  and  swell  uiore.  The  swelling, 
^^■Aöch  was  at  Hret  scarcely  perceptible,  is  now  quite  evident ;  tl>e 
^^Vnee-joint  appejirs  evenly  round  and  quite  sensitive  to  pressure.  If 
we  suppose  that  no  treatment  be  instituted,  but  tbe  disease  left  to 
itself,  its  ouurse  is  alwut  as  follows:  Tlie  patient  continues  to  limp 
around  for  a  few  month»,  but  6nally  the  time  comes  when  he  cannot 
walk  ;  be  is  obliged  to  lie  down  most  of  tbe  time,  because  the  joint  is 
so  painful ;  gradually  it  becomes  more  and  more  angular,  especially 
I  after  each  subacute  e.xuccrbation.  Now,  cerlsin  parts  of  the  joint,  ut 
^Hbe  inner  or  outer  side,  or  in  the  hollow  of  tlio  knee,  become  more 
^^^inful ;  there  is  evident  lluctualiou  at  some  one  of  tbejie  points  ;  the 
ritin  grows  red,  and  tinnlly  suppumtes  from  within  outward,  and  in 
|ierforatr<l  after  a  few  months ;  a  thin  pus,  niised  with  fd>rinous  cheesy 
.•culi,  escjipes.  Now  the  p;iin  decjfMisea,  the  condition  improves; 
this  improvement  does  not  last  long;  a  new  abscess  soon  forms, 
it  goes  on.  Meantime,  perhiips  two  or  three  years  have 
I,  ttio  general  hetilth  of  the  patient  has  suffered;  the  child, 
whi(^  was  provirmsly  strong  and  healthy,  is  now  pale  and  thin  ;  the 
opening  of  the  abscesses  is  not  unfreqnently  aerompanied  or  followed 
by  fever ;  this  fever  exacerbates  as  each  now  abscess  develops  ;  this 
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exliiiu3ta  tlie  jiaUent ;  lie  loscfl  Iiis  appetite,  digestion  is  iin)KÜn' 
dinrrlioea  oomes  on,  and  the  emaciation  U  increased  from  weok 
week.     Evt^n  at  tins  period  the  disease  may  spontaneously  aulwid* 
altliougb  tliia  rarely  happens  ;  more  frequently  it  proves  fauU,  frun 
the  exiiaustiuu  caused  by  the  suppuratjon  aiul  continued  heetic  fcvi 
Should  recovery  t.iko  place,  it  i»  announced  by  decrease  of  the  su| 
punition,  retraction  of  the  ßstuloua  opening«,   luiprovcnirnt  of 
genera]  hcnltli,  increased  appetite,  etc. ;  Gniilly,  the  ßstulie  heal,  the 
joint  remains  angular  or  distorted  in  some  way,  the  pain  cease«,  anil 
the  piitlent  cscupea  with  his  life  and  a  stifT  leg;  this  Icrmination  uf 
chronie  suppuration  of  the  joint  in  anchylo«!«  (stifT-joiut)  is  the  nic 
favorable  that  can  occur  when  the  disease  has  been  severe;  the  auchj 
losis  may  be  complet«  or  imperfect,  i  e.,  the  joint  may  be  perfectly 
stiff  or  Bli<;:htly  movable;  tlie  whole  proceaa  may  have  lasted 
two  to  four  year;». 

Among  the  l«x-al  eyraptotrs  I  may  add  that  for  each  Joiot 
muscles  gradually  become  pcmianenily  contracted  ;  usually  it  is  tb| 
fiexoi-s  ;  in  the  hip-joint  the  adductors  and  rotators  are  also  afTected 
and  iho  joint  iy  permanently  hf  Id  in  such  a  position  as  to  give  litlJ 
or  no  pain.     If  these  pathological  positions  are  caused  by  the  mas-' 
eular  contraction  alone,  and  have  not  continued  too  long,  they  maj 
at  once  be  overcome  by  ana?>thcsia.      But  after  ntonlhs  or  yean 
atrophy  begins  in  the  fascia?,  and  afterward  in  the  muscles,  which 
even  under  ananithctica  can  only  be  broken  up  by  forc«^    After  loug 
disuse  the  muscl«.-«  are  greatly  atrophied  by  fatty  degeneratioo  and 
oicatrictal  contractiini.     The  articular  capsule  too,  wliich  was  niwh 
infiltrated  and  swollen,  as  well  as  the  accessory  ligaments  also  ^^ 
tract  on  the  side  iowanl  which  the  joint  has  been  bent ;  thus,  in  llw 
case  of  the  kneo-joint  this  contraction  would  be  greatest  in  tbelwl- 
low  of  the  knee. 

CascH  where  the  disease  begins  with  a  seropiimlent  elTusioo  in 
the  joint  (catarrhal,  blennorrhuml  synovitis)  are  rare.  I  have«*" 
them  chiefly  in  tuborculoiis  patients.  The  symptoms  arc  at  fire*  t''* 
same  as  in  chronic  dropsy  of  the  joint,  but  the  joint  is  painful  aou 
its  function  more  impaired.  Comparatively  often  ostitis  and  pond*- 
titis  near  a  joint  arc  the  causes  of  synovitis  ;  one  or  other  siil**' 
the  condyles  of  the  femur,  tibia,  or  humerus,  or  the  posterior  viS' 
face  of  the  olecranon,  become  painful  ;  the  pain  remtüns  Iocftli*<*^ 
for  some  time  at  one  point ;  then  there  is  a  doughy  a'di-ma,  W^ 
finally  an  alraccss.  Äleantiine  the  functions  of  the  joint  may  n'main 
unimpaired  fur  months,  till  the  suppuration  (occasionally  with  «o'> 
inflammatory  symptoms)  attacks  the  jointu  ;  then  the  course  »ho*' 
described  begins.    In  some  cases  these  abscesses  always  remain  pcA- 
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articnlar,  ainl  he:il  before  the  joint  h  o()enocl ;  this  micfht  cause  port- 
artkular  cicatricial  contraction,  while  the  joint  was  perfectly  healthy. 

["As  the  disorder  advanced,  the  alterations  become  more  dis- 
tinctly defined,  fur,  as  the  disorganizing  procwRS  in  now  in  full  pta\-, 
its  devastating  etTcfits  are  plainly  visible  in  every  portion  of  the 
joint.  The  lyraph  increases  in  quantity,  and  is  often  intermixed 
with  iiero-purulent  nutter,  or  thick,  greenish-looking  pu«.  The  tnfts 
of  ihe  synovial  mcinbraue  are  converted  into  »oft,  gclatinoiw,  fun- 
gous granulations,  which  gradually  cover  the  cartilage,  extend  into 
and  finally  destroy  it,  imparting  to  it  an  ulcerated  or  wonn-eaten 
»ppearanre.  The  bony  structure  is  finally  invaded  by  the  granula- 
tions, rendering  it  very  red,  soft,  carious,  rough,  and  easily  crum- 
bled. Tlie  ligaments  e^chibit  well-marked  signs  of  intlammation, 
being  loose  and  sjK)i«gy  at  one  point,  att^-nnaled  at  another,  and 
perhaps  thickened  or  hypertrojihied  at  a  third."] 

Lastly,  the  bones  may  be  primarily  attacked  by  ostitis  malacis- 
«.ins  ;  this  occurs  particularly  in  the  carpus,  tarsus,  and  caput 
femori»  of  feeble  patients  ;  the  Joints  may  long  remain  nnaflPeeted, 
even  if  periosteal  abscesses  with  grcnt  n?dema  and  suppurating 
ßstulnp  form.  In  primary  diseases  nntside  of  the  epiphyses  mns« 
ctilar  coiitratrtions  are  less  apt  to  develop  than  in  primary  disease 
of  the  ßynorial  membrane  and  primary  subchondral  ostitis. 

This  short  description  may  sen'e  you  for  a  general  type  of  the 
disease  in  question,  and  of  its  importance;  to  enable  you  to  under- 
stAnd  the  various  form-i  in  which  it  may  appear,  it  seems  advisable  to 
first  givfi  v<iu  a.  clear  description  of  tlie  anatomical  changeji  In  these 
diseases  of  the  joiuL  We  have  tlie  opportunity  of  observing  the  dif- 
ferent stages  of  these  changes  in  C-xscctcd  joints,  in  amputated  Umb?, 
and  on  the  dead  body.  I  have  paid  so  much  attention  to  this  subject, 
that  from  my  individual  observations  I  cau  give  you  a  very  accurate 
account  of  the  anatomical  changes.  The$e  are  much  alike  in  all  casfs, 
and,  from  what  you  alrea*ly  know  about  chronic  inflammations  of  other 
parts,  you  will  anticipate  that  there  is  in  rcaUty  only  a  variation  of  the 
old  story  of  serous  and  plastic  infiltration  with  various  grades  of  vas- 
cularization, of  proliferation,  and  destruction,  etc. 

Let  us  first  with  the  naked  eye  study  these  joints  in  vorioua  stages 
of  the  disease.  Let  us  supp^ise  the  common  case  of  the  affection  be- 
ginning with  chronic  sjmovitls:  we  first  find  swelling  and  redness  of 
the  svnovial  membrane ;  it  ha.s  already  undergone  some  change  in  the 
lateral  portions  of  the  joint,  in  tlie  folds,  and  neighboring  sacs;  its 
Infts  are  puffed  ap,  very  little  elongated,  but  very  soft  bimI  sucoulent; 
the  whole  membrane  is  more  readily  distinguished  from  the  firm  tissue« 
afthecumute,  and  may  Ik  detached  vvitJi  greater  facility  than  nonnftl 
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ly.  At  tliia  ticic  the  s\-iiovia  is  rarely  increased,  but  is  cloudy,  or  even 
resembles  inuco-pus.  llieac  cliatigi^s  io  ibe  aynoviai  membrane  sradu- 
ally  increnso;  it  becomes  thicker,  more  cedematous,  softer,  redder;  the 
tuFu  grow  to  tliick  pada,  and  in  places  resemble  spon^  granulationa, 
The  surface  of  the  cartiln^  loses  its  blue  lustre,  Ihou^h  it  is  not  yet 
visibly  diseased;  but  the  s\*novial  outfiTowths  begin  to  grow  over  the 
cartilages  from  tlie  side«,  and  to  push  in  )>i?tween  the  two  adjacent 
surfaces  of  cartilage;  meantime  the  capsule  of  the  joint  is  also  thick- 
encd,  and  lias  acquired  an  evenly,  fatty  appcaiance,  and  is  very  cedema- 
tous; this  swelling  and  ccdema  gradually  extend  to  the  subcutaneous 
tissue»  and  to  tlic  skin.  From  this  p^Mnt,  tlio  cliunge«  !u  the  cortHago 
claim  most  of  our  attention.  The  synovial  proliferations,  in  tlic  shape 
of  red  granular  masses,  advance  gradiuilly  over  the  pntii'e  surface  of 
the  cartilage,  and  cover  it  completely,  lying  over  it  like  a  Tell  (Fig.  93); 
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DIsjrniTT)  of  ■  ■Prtlnn  nf  n  knpMnlnl  Hhe  IntanrlimilHP  mrtltae«*  Imv*  bnm  ItA  onl.  Ifc^y 
Iliml«rc«rillas4>«  «tiadcrli  ^lih  turEtm»  fuSntDRiMltm:  a  a.  nhnm»  rupf  ulr ;  A.  rmrlalV^ 
rn^ril  -.t.  rt-iMir:  rt.  lUi'n  :  /•*.  Oin'^as  «riinrlal  mi-rnhniie  rfu^^'^lC  Into  thr  canlher.lA/l* 
cvrn  crow*  tiiio  rh<^  b»D« :  at  ff  are  ffolac«)!  proltScAUvu  of  the  (miiü«tioM  Md  v* 
bono  oD  (lio  bonier  biiHooa  boat  aad  cAitlUif«. 

if  we  attempt  to  remove  this  veil,  wo  Imd  that  lo  some  phiwsi*'' 
attachefi  quite  firmly  by  processes  entering  the  cartilage,  just  aa  U* 
roots  of  an  ivy-vine  cling  to  and  insert  themselves  into  the  ww 
against  which  it  grows  (as  is  alno  the  case  in  pnnnus  of  thecone*)t 
these  roots  not  only  elongate,  they  spread  out,  and  gradiifllly  e»*"? 
the  cartilage,  which,  when  the  covering  of  fungous  prolificatiün»  a^ 
movc<l,  appear  first  rough  hero  and  there,  then  perforated,  and  fiwDt 
disappear  altogether;  then  tlie  ftmgous  proli6cation  extends  into  th« 
bone,  and  cooinicnces  to  consume  this ;  the  result  is  fungous  «rios,  M 
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re  already  learned;  as  a  result  of  the  changes  from  clironio 
ttion^  tlio  bono  U  destroyed  in  the  manner  before  described, 
and  here  you  have  the  whole  course  and  the  relation  of  fungous  in- 
Sammation  of  the  joint  to  caricä.  The  morbid  process  advances  un- 
equally; one  condyle  uf  a  joint  may  be  almoütuoiisuiiied  while  another 
partly  presenea  its  cartilaj^nous  surface.  The  other  parts  of  llie  sy- 
novial membrane  may  also  proliferate  outwardly  toward  the  capsule; 
capsule,  subcellular  tissue,  and  akin,  are  transfoniK-d  at  one  place  or 
another  into  fungous  ^rauulatious,  with  or  without  suppuration,  aud 
thus  we  Imve  extoniul  opening,  and  fislulic,  wliich  cither  eonunuiiical« 
directly  with  tlic  joint,  or  with  a  synovial  sac 

Here  let  us  stop  a  moment  to  notice  what  may  be  seen  wjlli  tlie 
microsoopc  «t  t!ie  affected  part;  on  this  point  1  can  give  you  least 
ihat  is  new.  The  normal  synovinl  membrane  consists  of  loose  con- 
nective tissue  with  moderately  rich  capillary  net-work,  whioh  forms 
oomplicati^d  folds  in  the  tufts;  on  the  flurface  of  the  membrane  there 
is  a  simple  hiyer  of  endnthelium,  composed  of  flat  polygonal  cells,  just 
as  tliere  is  on  moat  serous  membranes.  The  tissue  of  the  membrane 
is  gradiLilly  permeated  with  cells,  becomes  softer,  losea  Its  finn,  fibrous 
character,  and  the  vessels  diliLtc  and  increase  decidedly.  Tlie  en- 
dothelium is  destroyed  in  limited  layers  of  flut  scales;  its  place  is  sup* 
plied  by  small,  round,  newly-formed  cells,  which  soon  unite  with  the 
ooostAntly-<legcnerating  tissue  of  the  synovial  membrane,  and  cease 
to  be  distinguishable  as  separate  layers.  Through  ilio  progress  of  the 
plastic  iutiltration  the  synoWal  membrane  gradujilly  loses  it«  former 
structure;  the  connective  tiasue,  filled  with  innumerable  new  oella, 
gradually  becomes  homogeneous,  and  from  the  constaiitlv-increasing 
vascularization  tiie  tissue  histologically  exactly  resembles  that  of  gran- 
ulations. In  these  spongy  granulations  small  white  no<luIe8  form 
here  and  there  ;  these  are  Hometime»  like  mucou«  tit^nne,  f^ometimes 
they  are  composed  chiefly  of  pus-cells  and  even  giant-cells. 

[The  tuberculous  nature  of  the  nodules  found  in  wlnto  en'elling 
ha«  long  been  disputed  :  here,  as  in  other  pathological  products 
whose  origin  is  doubtful,  inoculation  has  been  tried  ;  and  7\'<Sn//?,  by 
inoculating  »ome  of  the  fungous  proliferations  of  joints,  has  induced 
mUi-iry  tuberculosis,  while  ITtteter  introduced  isolateil  nodules  from 
a  synovitis  funijiKia  into  the  anterior  chamber  of  the  eye  uf  a  rabbit, 
and  this  was  followed  by  (Oioroidal  tubercle,  and  after  a  long  period 
of  incubation  by  general  tuberculosis.  These  experiments  have 
been  repeated  by  many  pathologists  and  surgeons,  and  there  can  be 
no  doubt  that  most  cases  of  so-called  granular  or  fungous  synovitia 
are  of  tubercular  nature.  On  the  other  hand,  it  is  certain  that  in 
>mc  persoDS,  at  least,  tuberculosis  of  the  joints  is  a  primary  diseafe, 
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and  for  a  long  time  remains  local,  so  that  on  antopsy  the  only 
bercuhjuK  point  fouiij  is  in  the  joint.  Tbo  qucslioD,  "  How  does  the 
tubcrculuu-4  virus  reach  the  synovial  membrane?"  i»  just  as  difficult 
of  fiohiiio.'i  as  in  the  case  of  primary  tuberctilosis  of  the  bones.  It 
has  long  been  knovo  that  injuries  of  the  joints,  especially  cod- 
tiisions,  sprains,  iiitra-arlietilar  hnimorrhages,  etc.,  often  excite  the 
didcnie  ;  but  (his  does  not  explain  how  these  subeutaneous  injuries, 
to  which  the  extravasation  is  the  only  thing  in  common,  should  causf^B 
the  entrance  of  tubenuilorw  virus.  Cohnhfim  thinks  that  in  the««^^ 
cute«  also  the  infection  comes  through  the  lungm  or  inteatines,  and 
then  the  virus  circulates  in  the  bloo4l,  perha]>3  with  the  corpusolm, 
and  eflcupes  at  the  poiut  of  injury  through  the  vessels  which  have 
become  permeable  from  the  traumatic  indammation,  or  in  the  blood 
whicli  has  been  exlravasaldl  into  the  tissue.  M.  •SehnU^r'g  experi- 
ment** have  «hoMTi  the  possibility  of  inducing  funij;ous  inttammacioo 
of  the  joints  by  very  slight  injuries  in  animals  that  have  been  made 
tuberculous  by  iuhatations.  The  significance  of  fungous  synovitis 
ostitis,  periostitis,  etc.,  termed  local  tuberculosis,  is  that  at  any  time 
they  may  induce  general  tuberculosis.] 
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Di^norailan  at  the  nrtllaii«  In  RiBcnaii  InflimTnniton  of  thp  5ciiBL    a.  OnBBbÜaii41«£M* 
Uiewnrnc«.  ■»■cnJliedSMdlkinet^rt;  mUxt  0.  ITtArr. 

But  in  cartilage  there  are  also  occasionally  appearances  wbich 
show  that  sometimes  ihe  cartilage-eclls  participate  little  in  the  eel'- 
proliferation,  so  that  ihere  may  also  be  a  more  passive  .ibsnrptinn  "*■ 
the  cartilage-suhsiance  from  proliferation  of  the  synovial  memhrtuft 
The  histnlngical  changes  in  the  articular  capsule  and  ligaments  odd* 
sisi  in  serous  and  plastic  inßltration  which  only  attain  a  high  g,n'^ 
at  certain  points,  but  generally  only  Induce  conncctive-tiMOC  Bt(t 
pla^iee,  which  to  the  naked  eye  resemble  fatly  thickening». 
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Nov  that  you  liavo  a  geneni  rievr  of  the  anetomical  cliunges  in 
inflftininfition  of  the  joints^  we  may  go  mure  mintil^Iy  into 
leTiinous  modificatiniiB;  in  so  doing  we  shall  sturt  from  the  nbove- 
dcscribed  course.  So  far  I  have  represented  the  course  of  the  dis* 
ease  aa  it  occurs  when  oripfinating*  in  the  syoovtal  tnembmnc,  but 
there  are  also  otlierslarttng^poinU  for  the  disease;  there  may  be  a 
oenlral,  or  more  rarely  a  peripheral,  caries  in  the  spongy  epiphysis  of 
a  hnllow  lx>ne,  or  in  one  of  tlie  ?pong:v  hones  of  the  wrist  or  ankle, 
and  this  may  perforate  from  wiibin  out^vardly  tlirough  tlie  cartilHyc, 
and  thus  excite  syuoviLia.  It  also  happens  that,  sometimes,  along  with 
the  fungous  proliferation  of  the  s3movial  membrane,  there  is  uo  inde 
pendent  prulifenitiou  under  tbe  caKilagc,  in  the  boundary  bctM-ceii  it 
and  the  bone  (Fig.  93,  g),  which  subsequently  unites  with  that  from 
above,  so  that  the  cartilage  lies  partly  movable  between  tlic  two 
granular  layers.  This  occurs  quite  frequently,  especially  in  the  hip, 
dhow,  and  ankles.  The  cartilage  is  so  loosenrd  by  this  primary  Osti- 
tis of  ihe  endä  of  the  boitc  or  sul>chon(lnd  caries,  that  it  may  bo  n> 
moved  apparently  intact  from  the  subjacent,  vascular,  soft  bone.  U 
haa  already  boon  mentioned  that  inKammatinn  of  a  joint  may  he  in- 
ducod  by  arute  periostitis  and  osteomyelitis  ;  the  intlammaiion  then 
extends  &om  the  periosteum  to  the  capsule  of  the  joint,  and  thence  to 
L^lie  synovial  membrane ;  the  anatomical  changes  are  as  above  dL^ 
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8iiV*Mwdn*t  ritrt«  of  the  attranhio.    PrrfhmMnn  trt  Ihe  pmtlft-rallnireT»nnl«t!oTi»  Int«  tbe 
Ji>ttii  :   mnjcnldoil  IM-Hiiiv  (lUm«l«T»;  d.caKlla);«;  ft,  fnuuluiiuni ;  «,  nonniü  twav,  wllb 
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ribed.  The  tnßltnitioos  which  we  so  often  find  around  the  sheatha 
of  the  tendons  on  the  doraum  of  the  foot  are  often  independent 
diseases  of  the  cellular  tissue  of  the  periosteum  and  sheath  uf  the 
teodon,  but  frequently  they  arc  duo  to  ostitis  of  the  ankle- 
boQCS.  \Mjcq  an  acute  truumatic  inflammation  of  a  joint  or  an 
idiopathic  acute  suppurative  synovitis  passes  into  the  chronic  stage, 
Ö7 
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the  same  anatomical  changes  go  on  as  in  fungous  inflammaUon. 
Obronic  periostitis  in  the  viänitv  of  the  joint  raaj  bIbo  cause  iaflam> 
malion  of  the  joint, especially  when  it  induces  cold  abscesses;  aa  may 
i\&o  chronic  granular  proliferations  iu  the  capsule,  remains  of  neg^ 
li,i:teil  sprains  of  the  joint 

The  exlernal  appearance  cspecijjly  is  greatly  influeuccj  by  the 
extent  to  which  the  parts  immediately  around  the  joint  participate  lu^_ 
the  inflammation;  if  the  capsule  participate  very  actively,  the  jotnl^f 
becomes  refpularly  tliJck  and  round.     This  enlargement  of  the  joiiil^^ 
is  also  oonsidcnibly  intrrrused  by  the  fonimtion  of  osteophytes,  wliieh 
form  on  the  articular  surfaoes ;  these  will  be  the  lai^r,  the  moro  the 
capsule  and  periosteum  of  the  articular  fnirfaoe«  have  been  implicated, 
and  the  more  proliferating  and    produrtire   the  disoa^o   generally; 
while  from  the  joint  the  condyles  and  sesamoid  bones  are  destroyed, 
from  without  ui?w  Imuc  is  formed  as  described  to  you  under  caries. 
Caries  of  the  joint  has  an  old  name,  which  is  still  occasionally  used, 
it  is  arOirocarc  /  this  word  is  combined  with  the  name  of  the  differcnt^H 
joints,  and  thus  we  speak  of  gouarthrocaci*,  coxarthi'ocace,   omai^^^ 
throcaxre,  etc.     Itit«t   wrote  a  book  about  diseases  of  the  joint,  and 
gave  it  the  fearful  name  "  arUirocacologic,"  whicli  it  is  not  worth  ^k 
your  wliilü  to  remember;  I  only  mention  it  as  a  curiosity;  it  ori^'inait'd  ^| 
at  a  time  when  the  study  of  cy<Kliseases  also  consisted  uhnost  esclu- 
sively  in  learning  by  heart  the  most  frightful  Greek  names.     The  ex- 
tent to  whit;h  the  muscles  sutTcr  in  tumor  albus  is  important     In  tin* 
vicinity  of  the  inllamcil  joint,  and  often  some  distance  from  it,  the 
conlructilc  substuiK^-  in  the  primitive  filaments  gradually  disappear, 
usually  after  primedünt   fatty   degnncrntion,   and   the    affected  litnti 
atrophies  more  and  more,  in  some  patients  more  than  in  others;  llic 
thinner  it  beounies,  the  more  striking  grows  the  enlargement  of  tJtf 
joint,  which  often  is  not  really  very  decide«!  when  you  compare  it* 
measure ni cut  with  that  of  the  sound  one     You  will  occasionaJly  I»«'" 
and  read  of  thii  piitTing  up  and   enlargement  of  the  articular  ends  of 
the  Imnes  in  tumor  albus;  tliis  is  a  fal^e  exprei^sion  ;  in  caries  of  tlie 
j*(int  the  Iwnes  never  swell;  wh€u  they  appear  swollen,  the  8wellii>g 
is  due  to  the  thickening  of  the  soft  parts  or  to  formation  of  uslvo 
phj-tca. 

A  further  differenoe  in  the  course  of  diseases  of  the  joints  lie»  '" 
the  greater  or  less  tendency  to  suppuration ;  abscesses  and  ßstulie  >rc 
by  no  means  necessary  scqueloi  of  fungous  inflammations  of  1'*^ 
joints,  they  arc  rather  accidents.  You  already  know  that  cariea  ^* 
gosa  not  unfrequeuUy  rui\s  its  course  without  suppuration.  The  ft"^ 
goiis  articutjir  inflammations  are  often  accompanies)  by  caries  sicca;  1^ 
■ffection  may  go  on  for  years  without  the  formation  of  abRCCMes,<» 
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peciaily  in  adnlta  otherwise  bealthj;  there  may  be  extonsive  destnia- 
tion  of  the  cartilages  and  bones,  with  the  eonsecuUvo  dislocations  al- 
ready mentioned  under  oaries,  without  a  drop  of  pus.  If,  in  such  a 
Gue  of  so-called  caries  biocr,  you  examine  the  gjanulations  in  tha 
pint  an<I  bone,  you  will  6nd  thcin  firmer  than  usual,  and  ocrajiiutially 
of  almost  airtilaginoiis  cnnüistence,  like  granulations  that  are  about 
to  atrophy  or  cicatrize ;  indeed,  they  do  partly  atrophy,  but  the  prt^ 
hferation  often  goes  on  again,  and  the  boue  is  destroyed ;  llie  pro- 
cess is  Uius  atiatogims  to  cirrhosis.  Hence  suppunition  is  by  no  nieiins 
measure  fur  the  cxtciiäion  of  the  process  in  the  bone;  on  the  Of>n* 
iry,  the  more  liiittirious  the  proliferation  of  the  granulations,  the 
extensive  the  destruction.  The  dislocation  of  the  bones,  the 
'deformitv  of  the  joint,  is  the  most  important  measure  of  the  extent  of 
the  clianges  in  the  bones  and  ligament«;  if  in  a  case  of  diseased  knee 
the  leg  begins  to  rotate  outwardly,  and  the  tibia  to  above  backward, 
there  is  certainly  destruction  of  part  of  the  bone,  and  of  a,  large  part 
of  the  Ugiimeuts  of  the  jnint.  In  niany  cases  fungous  inflanunation 
of  the  joint  is  aceompunicd  by  suppurution;  the  pus  is  produo.'d 
either  by  the  granulations,  or  else  forms  on  the  surface  of  the  syno* 
rial  sao  which  is  not  much  diseased ;  sometimes  in  the  same  sao 
there  is  a  subacute  synovitis,  while  another  part  of  the  ssc  remaint 
intactf  and  «tiil  another  is  completely  degenerated ;  the  kni>o  and  el- 
bow joints  are  especially  liable  to  these  circumscribed  separate  dis- 
eases of  indii'itlual  sy^iovial  sacs,  which  only  communicate  wiih  th« 
cavity  of  the  joint  by  smidl  openings,  TIkwc  suppunitions  are  usu- 
ally accompanied  by  acute  exacerbation i^  uf  paiu  und  fever,  espeually 
when  the  abscess  opens  externally,  and  synovial  sac»,  which  have  pre- 
viously participated  littlo  in  the  inHammiition,  suddeidy  bicome 
itcly  or  subacutely  diseasetl.  An  early  [m.ifusc  siqipuration  of  a 
»iut  is  sometimes  an  evidence  of  Üie  prcviuusly  sli^/M  dirgenc ration 
the  synovial  membrane,  as  most  pus  U  given  out  by  serous  mem- 
ines  in  the  stage  of  purulent  catarrh.  The  pus  from  the  synovial 
inulatioiiH  is  UMially  of  slight  amount,  and  of  serous  or  mucous  oon- 
Btencc.  The  symptoms  may  bo  different,  if,  as  often  happens, 
lere  be  als«>  suppuration  in  the  cellular  tissue  around  the  joint,  and 
'iarticulnr  abtcesine»  (which,  Indeed,  may  occur  without  disease  of 
the  joints)  accompany  the  fungous  iuflamTnation  of  the  joints  All 
of  these  suppurations  are  important,  from  the  fact  that  Uiey  im)mir  Uie 
general  health,  partly  by  the  loss  of  juices,  partly  by  Ü»e  fever. 

Lastly,  we  must  give  some  attention  to  the  vital  condition  of  the 
inflammatory  neoplasia.  The  virility,  the  luxuriance  of  growth,  and 
the  future  fate  of  the  chronic  inflammatory  new  formations,  greatly  dfr 
peotl,  as  you  already  know,  on  the  general  constitutional  oundition  of 
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the  patient;  in  l^ct,  this  is  so  to  such  an  extent  that  from  the  vita) 
condittoQ  of  the  local  affection  wo  may  oftcti  muke  a  decision  as  to 
the  general  health  of  the  patient.  Fungous  inflammation  of  the  joint 
with  Caries  stcea,  and  a  disposition  to  cicatricial  contraction  of  the 
new  formation,  usually  occurs  in  persons  othcnviso  healthy,  and  in 
these  cases  it  is  often  diflicult  to  iind  any  cause  for  the  chronicity  of 
the  disease,  which  was  said  to  hure  been  first  induced  bv  cold,  fa> 
ügue,  or  injury  of  some  sort  We  also  find  the  most  luxuriant, 
spongy  granulations  and  secretion  of  muco-pu«  in  ttjlemhly  healthy, 
or  at  least  wcll-naurished  persons,  in  iat,  scrofulous  cliildrcu,  also  as 
the  chronic  cx}ntiiiuatio[i  of  an  acute  articular  inBamiuatjoa  in  per 
sons  pre\'iouüly  healthy,  who  hare  become  aniemio  from  the  long  sup* 
purntioii.  Grout  tendency  of  the  neoplasia  to  break  dow^n  into  pus, 
or  to  molecular  disintegration,  is  usuidly  a  sifcn  of  bod  nutrition ; 
we  find  thin,  badly-smelling  pus  in  large  amounts,  with  excessive  ul- 
ccnition  of  the  skin,  and  fistulous  ojwnings,  that  look  as  if  cut  out 
with  a  punch,  in  tho  articular  inflammation,  witli  or  without  canes, 
of  old  cachet^tic  patients,  in  badly-nourished  tuberculous  subjecta  and 
scrofulous  children.  Here  we  may  hare  the  same  course  of  afiatn  as 
in  torpid  caries;  the  ncuplusm  is  very  short  lived,  it  brcuka  don'n  al- 
most as  soon  as  foruied ;  and  along  wilh  the  canes  we  have  necrosis, 
as  in  the  small  bones  of  the  wrist,  more  rarely  in  the  epiphyses,  also 
caseous  degeneration  of  the  neoplasm. 

Wim.  M. 
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Itoak  nWratlnti  nf  Ihemrtfl^ifvfycnD  llietnuw-lolnlnrmclillil;   Ih«  m rt liner  «fHii.wfcldrtf 

CmlirerBi«  «ll^iiLlf .  nii'lorgn  tnMf  duv^nonttloD.  anil  tlwrj',  wllb  iliii  iDli-rcalluUr  aubibiM 
mk  down  ver7  rapUly.    Macutflisd  MO  dtaiiMten. 

"We  coul(I  distinctly  separate  this  atonic  form  of  chronic  suppu* 
live  inflammation  of  the  joint  from  the  fungous  variety,  but  avoid 
doing  so:  Grst,  that  we  may  not  disturb  Üie  general  descriptioa;  (0^ 
ondly,  because  this  form  also  often  begins  as  a  t'vpical  fungous  sju^ 
Titis,  and  subsequently  passes  into  the  torpiti  form  aa  the  nutritiv 
state  of  the  patient  decUoes.  We  find  it  cJiiefly  on  autopsy,  ^ 
should  altogether  mistAke  the  earlier  stages  if  we  did  not  stud^  tM 
disease  in  resected  and  amputated  joints.  I  shall  not  oontinoe  ^ 
anatomical  details,  which  might  be  carried  mwrh  Airtiicr,  butwbathtf 
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•Iready  been  said  will  sufEce  to  explain  to  you  any  given  case.  It  ü 
not  impossible  to  group  Uic  diffcrcut  modißcations  of  Üic  above  pro- 
oases  in  claaecs  and  to  analyze  tbcm  sepurately ;  but  tliis  seems  to 
me  of  no  practical  vnlue,  for  these  forms  offer  at  present  no  special 
ctiolf^ioal,  prognostic^  or  tberapoutio  features.  If  you  correctly  un- 
derstand the  anatomical  course  and  recall  tny  descripliun  in  all  cases 
tbat  you  see  livini?  or  dead,  iu  resected  or  amputated  limbs,  you  will 
soon  understand  the  diBcase  and  require  no  further  classifioation  of 
its  symptoms. 

About  the  cfiMM  of  chronic  fungous  articular  inflammaiion  thrre 
ia  li^le  to  say  beyond  what  you  already  know.     The  scrofulous  diatb- 
eais  especially  predisposes  to   it;  acute,  spontaneous,  or  traumatio 
(whether  from  wounds,  contusions,  or  sprains)   inHammations  of  the 
joint  occasionally  become  chronic.     Scrofulous  children,  three  years 
old  and  upward,  arc  especially  inclined  to  these  juiut^llseases ;  a  &I1 
twislinju;'  of  ihe  joint  often  proves  an  excitin^i^  cause.     Oiscs  occur 
rbere  wc  can  Gnd  no  local  or  geucnil  cause  fur  the  diaeasu.     In  &wit> 
Irland  I  have  very  often  seen  atonic  forma  of  fungous  purulcut  in* 
'^'Bnmmtttions  of  the  joint  in  old  people,  where  no  cause  for  them  could 
be  discovered. 

The  course  of  this  disease  is  very  \-nried,  but  it  is  aUvnys  ehronio, 
lasting  for  months,  usually  for  years ;  often  intomipted  by  pauses 
and  improvement,  then  again  exacerbating.  The  disease  may  halt, 
and  recover  at  anv  stage ;  in  the  first  stages  this  recovery  may  be  per- 
fect, that  is,  the  joint  may  remain  entlruly  movable;  or  it  nmy  be  iin- 
perfect,  that  is,  more  or  less  stiffness  of  the  joint  ia  left.  Beft>re  the 
cartilage  has  commenced  to  proliferate,  or  has  its  under  surface  dis- 
turbed by  any  neoplastic  tissue  growing  from  the  bone,  tliere  is  a 
possibibty  of  tolerably  good  motion  being  restored — which,  however, 
may  be  impaired  by  cicatricial  contraction  of  the  fui>g<>us  synovial 
n>enil>rano,  and  of  the  infiltrated  ligaments,  us  well  as  by  secondary 
contractions  of  the  muscles.  If  the  cartilage  be  partly  or  entirely 
destroyed,  anil  caries  haa  occurred  gradually  or  with  the  onset  of  the 
disease,  it  may  recover  with  anchylosis,  the  cArtilago  is  not  restDre<l ; 
the  granidationa  of  the  adjacent  surfaces  of  cartilage  gradually  imite, 
,  Bnd  often  firm  adhesions  fonn,  which  may  even  ossify.  Whether  the 
^Hfae&so  goes  on  so  far  or  the  destruction  of  the  joint  continues  to 
^^rogress,  depends  greatly  on  the  constitution  of  the  patient ;  treatment 
may  be  of  great  benefit^  if  begim  early.  The  extent  to  which  the 
muscles  sympathijte  viiries  greatly  ;  accorfUng  to  my  experience,  the 
highest  grade  of  muMiuliir  atrophy  occurs  in  those  cases  where  there 
is  no  suppuration  of  the  joints  hut  caries  sicca,  and  where  the  join^ 
(UaeMe  wema  to  proceed  from  ostitis. 
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Now  fur  a  tthort  dlscusaion  of  certain  ay  mptoau.    "Each  form  of  thti 
diseaso  tnny  run  its  course  with  nioro  or  le&a  paiD ;  the  cause  of  this 
I  am  unable  to  explaia ;  there  are  oases  where  the  bone  is  extensively 
destroyed,  without  any  pain,  others  where  it  is  very  severe ;  the  acute 
exuccrbatiuus  will)  devch^pmeiit  of  new  iibsoessea  are  always  rather 
painful — on  probing  the   fistulie  we  somcliincs  find  bone,  at  otfier 
tluios  not ;  whether  we  feel  it  or  not,  depends  on  wlicthcr  it  is  covered 
witli  granululions  or  lies  exposed  ;  the  same  is  true  of  friction  ;  crep- 
itation is  only  vahiable  ns  a  sign  of  caries  of  the  articular  extremi* 
ties,  when  it  exists ;  if  it  fail  in  the  later  stiiges,  it  is  no  proof  that 
the  bone  is  not  diseusod.    The  deformity,  the  displacement  of  the 
articular  surfures,  p»thoIogicul  or  spontaneous  luxations,  are  the  only 
e\'iclcnüe  at  all  certain  of  ihe  extent  of  the  dcbtruetiuu  of  the  bone; 
here  wc  can  only  bo  deceived  when  the  capsule  has  ruptured  early, 
and  the  head  of  the  bone  is  actually  hixated;  a  rare  case,  which  has, 
however,  been  scon  in  the  hip,  and  mi|^ht  possibly  occur  in  the  shoulder. 
fn  reigarf)  to  judging  of  the  anatomical  conditirtnof  the  joint,  Hide  can 
be  added  to  what  has  already  been  sairl,  but  we  hare  some  assistance 
from  tlie  etiology  and  duration  of  the  complaint.    Profuse  suppuration 
from  the  joint  is  always  a  sign  that  part  of  the  synovial  membrauc 
has  not  yet  boc;n  destroyed,  or  that  there  are  large  abHcess«-a  near  the 
joint;  the  secretion  from  fungous  granulations  is  less  abundant,  serous 
or  mucous.    We  have  no  certain  evidences  of  the  extent  to  which  the 
cartilage  is  destioyed.    I'o  add  any  thing  about  tlie  diagnogU  and 
proffnonig  would  only  he  to  rej»eJit  what  has  already  been  said,  from 
which  you  have  all  the  data  for  forming  your  judgment.     From  my 
own  experience,  I  think  I  may  say  that  slight  swelling  of  the  joint, 
with  great  pain  nnd  early  muscular  strophy  in  anmmic  children,  hut 
with  little  or  no  suppuration,  indicates  primary  disease  of  the:  bone, 
and  renders  the  prognosis  very  bad.     A  good  nutritive  oonditioa  ii 
the  most  imiKjrtant  point  for  a  favorable  prognosis,  which  would»* 
bo  very  greatly  aflbcted  even  by  early  and  cxluusive  supptu'atiun. 
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TrMtmco*  ot  Tumor  Albu«.— OpcnUooK.— R«Bcctlon  of  tlic  Joluo«. — Criticlfens  on  tb« 
K  Operaäous  oa  th«  Diffennt  JolntA. 

Now  lot  us  take  up  the  fiiibject  of  treatment.  A«  in  all  cliroiiie 
in  flam  mat  ions,  this  rauMt  be  both  general  and  local,  ami  the  general 
trtKitment  nhouM  be  the  more  prominent,  the  more  chronic  and  in- 
»iJiouM  iho  diwa-we ;  it  is  unnecessary  for  ns  to  waste  words  over 
ihi»  count  it  utioual  treatment,  which  will  depend  on  the  pecutiaritieg 
of  each  case  ;  you  already  know  its  ontlincs.  The  salient  points 
for  treatment  are,  the  nutritive  state  of  the  patient,  t!ie  tmallly  of 
hi«  blood,  and  the  general  hygienic  and  diettlic  eonditions  under 
which  he  lives.  It  is  your  duty  conwientiously  to  adriw  your  pa- 
lirait  to  the  best  of  your  knowledge,  but  you  will  soon  find  that  on 
these  points  you  meet  the  greatest  indifference,  and  that  your  ad- 
rice  will  rarely  be  followed.  Tbe  worst  instances,  such  as  heredi- 
tary predi-< position,  we  shall  not  be  able  to  affect  ;  for  we  can  never 
expect  to  choose  the  strongest  persons  ont  of  healthy  families  for 
the  propagation  of  the  Kpccies.  and  to  forbid  mnrringe  to  feeble 
person«  from  «icklv  families.  Regarding  the  local  treatment  and 
it«  results,  we  may  say,  in  general  terms,  that  it  in  the  more  effeo* 
tive  the  more  aeute  the  stage  ;  as  a  rule,  it  is  not  difficult  to  relieve 
subacute  exaeerbatinn«.  or  subacute  commencements  of  the  disease. 
Id  these  cases  we  derive  great  benefit  from  the  already  oft-men- 
tioned remedies  :  strong  salve  of  nitrate  of  silver  {  3  j  to  j  j  of  lard), 
painting  with  tincture  of  iadino,  flying  blisters,  wet  eompresse«, 
gentle  comprossinn  with  adliesjve  plaster  ;  this  shonld  be  acrom- 
panied  by  absolute  rest  of  the  joint,  which  in  the  lower  extremities 
ean  only  be  attained  by  conlinned  confinement  to  bed. 

As  yet  I  have  no  experience  of  tho  value  of  masaage  in  the  com- 
mencement of  tumor  albus  ;  it  should  be  used  with  great  care.  I 
cannot  help  thinking  that  massage  used  too  strongly  in  these  cases 
might  induce  suppuration  where  ttiere  was  any  tendency  to  it ;  so 
I  would  only  recommend  this  treatment  in  torpid  ceases. 
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[In  all  cases  if  wc  do  not  apply  massage  to  the  diseased  joint  we 
may  to  the  muscles  of  the  limb  to  prevent  their  atrophyiflg,  whieh 
would  otherwise  result  from  continued  rest.] 

There  is  no  doubt  tliat  in  moat  rases  of  commencing  and  pro- 
gresaiag  dineasL^  of  the  joints   traction   is  more  eflicaeious   than 
plaster  banda;5es  ;  henoe,  in  my  clinic  you  will  see  it  used  more  fre- 
quently ;  but  in  private  practice  you  can  not  pernuade  all  patients 
to  go  to  bed,  and,  moreover,  thö  method  re^juires  such  careful  watch- 
ing from  the  surgeon  as  to  interfere  with  its  employment.     Taylor^ 
an  ingcnioos  American  surgeon,  has  ouustructed  sfplinlä  for  tbe  lower 
extremity  by  which  traction  may  be  so  applied  as  to  free  the  joint 
from  pressure  and  enable  tbe  patient  to  go  about.    These  splints 
often  act  excellently,  but  they  arc  dilhcult  to  make,  and  their  use 
requires  a  certain  oxporience  on  the  part  of  the  surge<tn.     All  of 
these  mechanical  aids — planter  dre-ssings,  supports,  traction,  Tajf- 
lt)r^$  splint,  etc. — require  continued  supervision  to  prevent  injury 
from  pri>RBure  and  friction  and  from  displacement  of  the  apparatoi. 
In  iho  case  of  cbiidren  groat  patience  and  perseverance  are  needed 
in  judging  whelher  the  extension  is  enough  »r  too  great,  to  accus- 
tom them  to  the  inconvenience  of  the  apparatus,  to  quiet  the  anx- 
iety of  the  parents  when  the  child  cries,  and  by  friendly  talk  or 
sober,  earnest  efforts  to  make  tbe  children  obedient  and  prevcoi 
their  loosening  the  apparatus.     This  treatment  can  rarely  be  tlior- 
oughly  carriel  out  in  private  practice;  heoce,  treatment  in  hoB* 
pitals  or  orthopedic  institutions  cannot  be  too  strongly  ni^d,  si 
least  until  the  chief  dangers  from  deformity  are  passed. 

With  snch  a  dressing  we  may  permit  the  patient  to  go  tbouti 
if  it  due^  not  pain  him  ;  in  so  doing,  he  may  use  a  cane  or 
crutches,  according  to  the  we^ikness  of  the  affect«d  limb.  Sbonl»! 
the  pationt  need  batlis  at  the  same  time,  the  bandage  may  b* 
divided  longitudinally,  and  be  removed  l>efore  the  bath  and  re- 
placed Bubsequeutly.  This  treatment  has  the  advantage  that  ib^ 
pAtient  use«  the  muscles  of  the  extremity  somewhat  at  least,  nn'l 
consequently  they  do  not  entirely  atrophy  ;  we  are  not  to  thin'' 
that  stiiTnesH  of  tbe  joint  must  necessarily  result  from  weariDg  t'* 
platter-splint  for  a  length  of  time  ;  we  not  nnfrcquently  find  tli« 
opposite,  that  is,  that  a  limb  which  wax  very  slightly  movahk  b«" 
fore  the  application  of  the  dressing  is  more  so  afterward  ;  this  ■* 
because  the  swelling  of  the  synovial  membrane  often  subsiil*^ 
under  the  bandage.  Before  applying  the  plaster-drecsing  we  mJj 
rub  the  limb  with  mercurial  ointment,  or  apply  mercurial  plasW'- 
or  even  rub  in  the  nitrate-of-silver  ointment.  In  all  chronic  cam 
of  fungous  inflammation  of  the  joint,  I  canuot  sufiicientiy  recois- 
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mi'ti'I  tn  you  tbn  plaster-splint ;  this  treatment  appears  very  inefEcient, 
yet  it  U  more  useful  tlian  all  Ute  oÜicr  remedies  tJiat  we  have  for 
combuting  titift  disease.  I  can  assure  you  that,  unce  following^  thi^ 
iTvatiuent  perseverinfjly,  my  cases  are  leaa  frefiuently  complii^tod 
with  suppuration  and  Hstulie.  Eveu  when  there  is  evident  tluctuation 
you  may  apply  llie  dresiiing ;  it  ia  true  you  will  rarely  sec  the  absoest 
reabsorbed,  stil],  when  it  opens  spontaneously  under  the  banda^,  as 
the  patient  will  readily  notice  from  the  moistening;  of  tlie  dressin^^, 
this  will  take  place  more  quietly,  propitiously,  and  painlessly,  than 
under  any  other  plan  of  treatment*  When  fistulas  have  formed,  we 
may  still  use  the  plaster-splint,  simply  slitting  it  up  and  putting  in  new 
wadding ;  it  should  bo  removed  daily  and  the  sores  dressed,  then  n> 
applied;  at  Lhe  same  time  the  const itutiuual  treatment  should  be 
persevered  in.  If  the  limb  be  very  painful,  and  there  are  any  6stu- 
Ijb  present,  we  should  use  splints  with  openings.  In  this  way  I  have 
ODcasionally  preserved  a  Rood,  useful  position  in  joints  moilemtely 
movahle,  w.icre  tlie  prognosis  was  at  first  very  bad,  and  have  indeed 
been  frequently  most  agreeably  surprised  at  the  results  of  this  treat- 
ment. Extension  must  be  undertaken  very  carefully  in  joints  that 
am  suppurating  or  much  diseased  in  any  way,  and,  if  even  during 
aniestheaia  there  should  be  resistance,  complete  cxtcobion  should 
never  be  made  at  one  sitting,  but  it  should  only  be  carried  so  far  as 
may  bo  done  without  great  force.  lu  knee  and  hip  diseases  I  use, 
with  great  benefit,  the  extension  by  weiglils  which  has  been  so  often 
recommended,  and  ooeaaionally  thus  prepare  patients,  espocblly  chit- 
dren,  for  the  application  of  the  plaster-bandage.  VoU-mann  deserves 
many  thanks  for  his  energetic  recommendation  of  this  plan  of  treat- 
Rient,  which  he  calls  the  "  Distraclionsmethode,"  He  attaches  great 
troportanra  to  the  fact  that  the  extension  reduces  to  a  minimum  the 
pressure  nf  the  articidar  surfaces  on  each  other,  that  is  caused  by  the 
tension  of  the  muscles  and  contraction  of  the  ligantents.  The  mtxle 
of  applying  the  extension  is  so  very  important  fur  the  practical  use  of 
this  method,  that  I  must  particularly  reoommeud  you  to  give  youi 
special  attention  to  its  mechanical  application  in  the  clinic 

Persevei'ance  on  your  part  and  on  lliut  of  the  patient  is  absolutely 
necessary,  for  the  care  of  uhronio  inflaniniatlons  of  the  joints;  repro* 
sent  t<j  the  patient,  at  the  outset,  that  this  is  a  disease  of  st  least  sev- 
eral  months',  possibly  of  some  years'  duration,  and  thnt  the  dressing 
is  not  to  be  left  off  till  the  limb  is  free  from  pain,  and  strong  enougb 
to  walk  on,  whether  motion  be  lost  or  not.  Regarding  cold  absceaaea, 
I  repeat  the  advice  only  to  open  them,  when  you  propose  to  follow 
them  at  some  time  by  an  operation  ;  if  this  cannot  be  done,  or  you  do 
nut  intend  to  do  it,  leave  the  o]>cuing  to  Nature,  even  if  it  should  n; 
(juire  vcara. 
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So  fur,  1  Imvc  briefly  given  you  my  maxims  rognrding  ilit-  tio«! 
ment  of  fuiigniiH  inflammation  of  the  joint,  but  I  must  not  neglect 
call  your  nttontion  to  tlie  fact  that  other  surgeonB  have  different  vievrv 
on  the  subject.     There  are  still  advocates  of  the  strong  clasaic-al  anli' 
phlogistic  treatment,  who^  even  in  chronic  inflammations  of  the  joints, 
fipom  time  to  time  apply  leeches  or  wet  cups,  put  on  rompn»3Wf^  with 
lead-water,  and  give  cjtthnrtirft ;  later  they  uwe  cataplafims,  and  finally 
moxa;  and  the  hot  iron.    If  th<3  diao-asc  continues  to  advance,  if  fis- 
tulic  have  furmed  here  and  there,  if  the  patient  has  become  Tcrjrj 
aiueinic,  they  consider  aniptitation  indicated,  especially  when  there  ii 
crepitation  in  the  joint.    This  was  the  old  belief;  the  rw;ults  were  ger 
erally  unfavorable  or  favorable,  as  we  may  choose  to  consider  thcn)|'j 
that  is,  they  were  the  latter  so  far  as  regards  the  favorable  course  of  i 
the  amputjition,  whifh  w.i«  made,  sooner  or  later,  undor  such  circtno- 
»tances.     Even  now  it  aaloniahea  me  to  sec  how  often  amputations  of 
the  thigh  are  made  fur  tumor  albus  of  the  knee,  in  many  husptlnls;  it] 
tS  not  saying  much   to  mention  that,  in  my  own  lioKpilal  wrrvicc,  I] 
have  rsrtrly  found  thigli-uinputatioii»  indicated  for  caries  of  the  knee; 
but  it  appean?d  to  me  very  remarkable  that,  during  the  seven  yeoxt 
[  was  assistant  in  the  surgical  clinic  at  the  University  of  13erlin,-then, 
were  only  two  amputations  of  the  thigh  for  curies  of  the  knee,  whSe 
fonnerly,  in  the  report»  of  the  smallwt  hospitals,  sovejal  such  aoipii- 
tutions  were  n'portt?«!  ercry  year.     I  am  much  inclined  to  refer  the 
more  favorable  results,  the  rarer  indications  for  amputation,  to  the 
treatment  of  the  disease  by  the  plaster-bandage,  which  was  chirfly  in* 
trixhiced  and  persislently  carried  out  by  Tw*  lAinfjenbeck  /  and  I  am 
Grmly  convinced    that,  by  it,  a  large   number  of  liml»8  have   been 
preserved  in  a  r*.'lativelv  goorl  orindition,  which,  in  former  times,  would 
ivrlainly  hiive  been  amputaUnl.     I  would  not  recommend  the  abstrac- 
tion of  blood  in  chronic  disease  of  the  joints;  it  can  only  prove  ben^ 
ficial  in   subacute  exiiccrbatioiis,  and  in  these  very  cases  wc  have 
1>ettcr  remedies,  which  arc  not  at  the  same  time  injurious ;  for  it  is 
certainly  impn.ti>er  to  abstract  blood  once,  or  even  oftener,  from  pa- 
tients who  are  inclineft  to  aniemia  by  their  disease  itself.     In  some 
cases  of  8ub.icute  attacks  in  cliroiiio  inflammation  of  tJie  jointSi 
is  an  excellent  application;  in  such  casi^s  I  now  use  ice  with  good 
suits;  but  I  cannot  say  that  cold  would  be  particularly  beneficial  in 
coses  that  run  their  course  without  outward  symptoms  of  iiillamma* 
tion;  audit  is  no  slight  atfLiir  to  treat  a  {wticnt  with  ice  for  ycaim, 
keeping  him  in  the  same  position  in  bed  with  a  bladder  of  ice  on  his 
knee,  which,  at   any  rate,  docs  not  give  him  much  pain.     Esmartl 
claims  vt^ry  fnvonihle  results  for  p«?rsevenng  treatment  with  ice.     Noi 
I  must  speak  of  t\iß  per*Utent  application  of  luat^  which  mav  be  a» 
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complUboi]  by  the  careful  application  of  cataplasms,  compressea  wet 
vritb  wann  water,  or  even  tlit;  continued  use  of  warm  hatlis  for  weeks. 
Thiü  tnratineul  may  be  indicated  when  the  course  of  tbc  dbc&sc  ia  ex- 
oeediujfly  toqjid,  wlieu  bud-looking  fistulous  ulcers,  deficient  vaseulurily 
<if  the  gninulatJons,  or  bad,  tliin  secretion,  seems  to  indicate  a  moder- 
ate irritjition  of  some  kind.  However,  wben  high  temperatures  are 
applied,  tber  Bbould  not  act  too  long,  or  tbeir  e6fect  will  be  lost,  and 
tb<;rG  will  be  »miplete  relaxation  of  the  parts,  instead  uf  the  fluxion 
that  it  WbB  proposed  to  extuto. 

yrom  the  above  description  of  the  benefits  of  ircultnout,  you  raay 
«ee  tliat  in  fungous  indammatioiia  of  the  jointa  the  results  are  gener- 
ally good,  if  wft  leave  out  of  consideration  the  greater  or  less  stiff- 
ness of  the  joint  ivliicJi  remains;  this  is  jiartieularly  the  ease  if  tlie 
patient  is  trejited  early.  Still,  some  cases  ore  not  ciirexl,  in  spite  of 
tbe  most  aircful  Ircaiuumt;  tins  is  partly  due  to  the  anntoniicaJ  con* 
dttion  uf  the  joint,  partly  to  the  general  health  of  the  jmtient.  Fiv 
anatomical  n-nsons,  disease  of  the  joints  of  the  hands  or  feet  is  the 
most  unfuvonible ;  from  the  many  small  Ixmcs  and  joints  aJTectcd,  the 
progress  is  usually  excessively  tedious ;  tbc  disease  may  begin  quite 
chronio  at  one  of  the  small  joints  of  the  hand  or  foot,  may  remain 
stationary  at  this  jMjint  (or  a  lime,  then  spread  to  the  next  ivro,  again 
holt  a  while,  or  even  recede ;  but  s  new  joint  is  attacked  ;  suppura- 
tioa  begins  first  in  one  place,  then  in  another,  the  patient  grows 
Misentie  und  weak,  he  is  ooudcmucd  tu  inncliua  fur  years,  and  liually 
longs  to  have  tbc  aßeeted  limb  amputated,  so  that  he  may  once  again 
leal  well,  after  his  years  of  suffering.  In  other  cases  a  scrofulous  or 
tuberculous  cachexia  gradually  induces  anrcmia,  iniligestion,  fatty  de- 
generation of  tlie  internal  organs,  tubt^rculosis  of  tlie  lungs,  etc.,  so 
tliat  from  the  general  health  of  the  patient  we  must  give  up  all  hopes 
of  a  cura.  If,  under  such  circumstances,  we  leave  tbc  dis<:asc  to  itself, 
the  patients  die  after  years  of  suffering ;  tbe  end  cunics  the  sooner  the 
lar;^r  the  joint  affected  (knee,  hip)^  and  the  greater  the  number  sinml- 
taxieously  affected,  as  is  apt  to  be  the  case  in  scrofulit  and  tuberculosis. 
Under  such  circumstances  we  may  resort  to  two  motles  of  treatment : 
1.  Oire  up  tbc  limb  to  mivc  the  life,  that  is,  ampttfate  ;  %.  Give  up  the 
alt4?mpt  to  cure  the  joint-affection,  cut  out  the  disensed  ends  of  bone, 
BO  as  to  save  l>oth  life  and  limb,  that  is,  ruMCt  the  joint 

Compnring  these  two  remedies  theoretically,  there  can  be  no  douirt 
Uifit  resection  is  prefemble  to  amputation,  and  in  principle  this  is  cer> 
tainly  true;  modem  surgery  is  justly  proud  of  tbe  institution  of  re- 
section of  joints.    Nevertheless,  certain  circumstances  may  combiDe 

render  amputation  preferable  in  any  given  case  ;  cbief  among  these 
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IB  tlic  eiiite  of  the  pntiimt's  gfTOcral  bealtb.     After  rfS«?rtioi 
joint  we  hnve  left  a  liu-g©   nouad  with  two  snwtjd  eU^fes  of  bone, 
whif^  will  certainly  onntinuo  to  suppunite  fnr  weeks,  possibly   fof 
months;  the-re  may  he  suppuration  of  the  subetitaneous  tissue,  of  the 
sheaths  of  the  tendons,  and  suppurative  periostitis  and  necrosis  of  tbr 
sawed  e-fljres,  things  which  patients  may  live  throujrh,  but  which  aV 
ways  require  time  and  streng-th.     If,  then,  in  badly-nourishr*!,  eachoo 
lio  persons,  \o»a  of  Btrr.ngth  should  indicate  operative  ioterference, 
iimputBtiou  is  often  a  mure  certain  remedy  for  saving  life  than  reseo 
tion.     Tliu  surgeon  should  always  think  more  of  saving  the  life  than 
llie  litiih.     Wc  hnve  also  to  answer  the  tjucKtion,  Can   the  patient 
bear  resection,  with  its  eequel»?    It  i«  difficult  to  give  a  general  an- 
swer tn  this  question  ;  even  in  individual  cases  a  decision  may  be  diflK- 
cult:  we  must  detorniine  whether  the  patient  is  emariatcfl,  an.'cmie, 
and  debiUtntrd,  simply  by  the  drain  on  his  system,  or  if  there  be  more 
serious  lesions  of  int^nrtal  organs;  in  the  latter  case  ampulnticn  would 
lie  prcferabU-,  if,   iudecd,  any  oiieralion  would   be  serviceable.     Of 
course  wc  do  nut  operate  on  atrophic  children  with  disease  of  Beveral 
joints,  oold   abscesses,  diarrhoea,  aplithie,  etc.,  or  on  persons  with 
tuberculous  cns-ities  in  the  lung«,  or  with  indurated,  fatty  liver  and 
spleen,  or  on  old  marasraio  individusis  ;  we  cannot  give  any  aid  lo 
such  patit>nta.     But  a  still  more  important  question  ia,  Which  opera* 
tion  is  less  dangerous  to  life  ?    We  cannot  give  a  general  answer  to 
this  question  ;  we  nuisl  separately  consider  the   joints  oonoemio(f 
which  the  <|uestioii  of  resection  arises.     In  caries  of  the  shoutder-fMX 
re'ioction   is   le&a  dangerous  than  disarticulation  of  the  ann  at  tb« 
shouldei^jolnt;  the  same  is  true  of  the  hip-joint ;  hip-joint  axopats* 
tioria  are  among  the  most  daug^erous  in  surgery,  wliUc  iu  young  sub* 
jects  resection  is  not  so  very  fatid.     Hence  wc  are  Dot  to  tbialcof 
exarticulation  nt  tlic  shoulder  or  hip  on  account  of  caries;  here  the 
only  question  is,  Is  the  general  beallli  of  the  pntient  such  thit  «e 
should  let  the  disease  run  il«  course,  or  shoU  we  arrest  it  by  resectjoal 
In  the  most  favorable  cases  of  spontaneous  oure  there  will  be  un'hy 
l<«is  ill  a  bml  position;  if  recovery  takes  place  after  resection, f>£ 
extremity  remains  mo\'able  at  the  shoulder  or  hip  joint,    tliesecluBoei 
speak  strongly  for  resection,  especially  at  the  shoulder-joint;  hen^ 
might  dedde  on  resection  quite  early,  even  in  order  to  get  the  patiflit 
uUjut  soon  and  in  good  order.     Resection  of  the  lup  is  open  to  oV 
grave  objection:  we  cannot  resect  the  acetabulum,  which  is  usiiillj 
diseased  ut  the  same  time,  or  we  can  only  do  so  imperfectly;  beiM^ 
when  the  jc^iut  is  much  diseased,  the  resection  is  imperfect;  slighter 
gmdes  of  tlie  afiectioa  may  even  recover  without  operation. 

In  the  eibo*i>-Joini  (he  state  of  affairs  is  more  favorable,  perhaps  lb* 
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most  (jtvorabic;  the  resectioa  of  this  Joint  is  not  more  dangerous  than 
amputation  of  the  arm  ;  but^  in  favorable  cases,  after  rcsoction,  quito 
a  u-st^ful  joint  ift  hill,  while  after  spontaneous  recovery  there  is  f^ea- 
emlly  anchylosis ;  in  these  cases  the  ohoicc  is  easier :  ve  prefer  re- 
section  of  the  dbow-joint,  not  because  the  operation  must  be  done  to 
save  life,  for  ciiries  of  this  joint  is  only  danjjorous  from  lonf?  duration, 
but  beicraus4^,  while  the  danger  is  relatively  sH^lit,  it  offers  good  chance» 
of  motion,  and  in  any  other  case  there  is  tisiuUy  anchylosis;  indeed, 
the  anchyluseil  joint  has  even  been  sawed  out  in  order  to  obtain  a 
uovable  fulsc  joint.     Unfortunately,  more  recent  observations  on  the 
motility  of  anns  wiib  rcscM^tcd  jointa  have  shown  that  the  f:dse  joints 
fonned  after  operation  beoome  more  relaxed  in  tbo  oourse  of  years,  so 
that  ßnally  the  operated  extremity  does  not  remain  as  useful  as  woa 
formerly  supposed.     Tlie  case  is  very  different  with  the  fcne&joint; 
here  resection  is  quit«  a  dangerous  operation,  beiog  on  a  par  with 
^  high  amputations  of  the  thigh ;  after  resection  of  tlte  knee  we  only 
obtain  annhylo&is,  which  is  also  the  result  of  spontaneous  recovery* 
Xow,  ns  this  operation  is  quite  dangerous,  and  as  it  gives  no  better 
results  than  non-operative  IrL'atment,  in  case  the  disease  is  arrested,  it 
sliould  only  be  done  to  save  life,  and,  even  in  this  respect,  it  is  of 
doubtful  ad\-autuge.     I  have  rarely  decided  en  uu  operation  for  caries 
of  lite  kuce-joiui,  cither  for  amputation  or  resection  ;  we  cau  only  pro- 
pose amputation  when  all  treatment  is  fruitless,  and  the  patient  ia 
£üling  rapidly,  or  when  it  is  an  old  person  in  whom  extensive  caries 
of  the  joint  would  bo  very  unlikely  to  beul. 

The  above  are  my  personal  opinions,  which  consLantly  become 
more  fixed,  as  I  see  more  such  knecKliseases  recover  spontaneously. 
I  have  seen  many  children  die  of  coxitis,  and  consequently  am  rather 
in  favor  of  resection  of  the  hip,  in  spite  of  the  want  of  success  of  my 
own  operations ;  the  only  deaths  I  have  seen  from  caries  of  the  knee 
have  been  in  old,  marasmic  persons  and  those  with  tubercles  and  ex- 
tensive cavities  in  the  lungs,  while  they  have  been  rare  in  children ; 
in  all  of  these  coses  operation  would  have  been  useless.  Hero  you 
bare  my  belief  about  upenitions  of  curies  of  the  knee.  Other  surgeons 
have  different  opinions ;  in  England,  cspecialty,  the  operation  is  so 
popular  that  it  is  very  often  performed.  1  believe  that  many  German 
lUi^gooDS  shore  my  views  on  tliis  subject,  others  are  more  undecided, 
as  they  view  this  Pi>eration  more  favorably  from  having  seen  a  few 
suooessful  resections  of  the  knee-joint.  Formerly,  I  was  entirely  op- 
puued  to  resection  of  the  knee-joint,  but  have  been  rather  unsettled 
by  a  series  of  favomble  results  that  I  have  lately  hud  from  this  oper- 
ation. If  the  oases  with  good  chances  bo  chosen  for  operation,  and 
unfavorable  0«- doubtful  ones  never  operated  on,  the  operations  will  be 
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mofttly  Biiccesshil,  but  few  patients  will  be  cured.  The  satn«  u  ime 
of  moEt  ^eat  operations  ;  if  one  has  some  expericncr,  and  do«  mi 
hctttatc  to  send  most  cases  away  unctired,  iaicrcstiiig  LioiKlf  (aiit 
in  the  favonible  ciaes,  he  may  soon  atuin  the  reputation  of  a  tbt 
fortunate  operator.  Many  eminent  surgeons  deceire  tbeniaelfcsio 
this  way. 

Now  w*?  comp  to  the  lerUt^int/  here  rpaertinn  usnolly  eonsiiliia 
the  remoi'al  of  all  the  bonea,  and  sawing  off  the  lower  surfnm  of  tb 
radius,  pcrhii|is  also  those  of  the  ossa  mctaf'arpi.  I  hare  {icrfcmfA 
this  operation  sevoml  limcH,  occasionally  with  brilliant  results,  tbehnd 
beccmiin;!-  perfectly  movable  und  the  fingers  useful ;  two  of  the  pa. 
(ients  were  s<'amstre88C3,  and  were  able  to  resume  their  occttpaticc, 
the  third  am)  fourth  unfortunately  lost  patience;  after  thf^  opentim, 
when  the  ivnund  had  closf'd  except  two  fistula*,  and  the  pain  hi 
ceased,  Oipy  stopped  treatment;  there  were  still  some  carious ipot« 
in  the  metacarpal  hones  which  should  have  been  extirpated,  wbes  lit 
result  would  certainly  have  been  as  good  as  it  was  in  llie  fmrxm 
cases.  I  should  have  liked  to  resect  the  band  more  frequently,  l«t 
seventl  times  hare  submitted  to  the  patient's  special  re<|ueet  to  t» 
putatc  llie  foreaini.  It  must  seem  strange  that  a  patient  do«  dm 
readily  consent,  when  the  surgeon  proposes,  by  a  tolernbly  safe  opm- 
tion,  such  as  resection  of  the  wrist,  to  preserve  the  hand ;  I  tlmyt 
fell  obliged  to  say  that  it  would  be  several  months  before  the  viwt 
healed,  so  that  the  palienls  should  not  cxpeet  too  much ;  tliey  rrpUni 
that  it  was  too  long  a  time,  they  had  not  used  the  hand  for  four,  6t^ 
and  eight  years,  and  it  always  pained  them ;  they  were  tijvd  of  trait 
m«n(,  and  had  decided  to  lose  Uie  hand,  so  they  would  not  agnia  ii» 
dertako  a  long  course  of  treatment.  I  have  told  you  tliia  tltnt  juu 
may  see  what  ohsladc«  the  surgeon  runs  against  wlien  he  Iwiicsily 
tries  to  do  the  best.  All  the  cases  of  caries  of  the  wri^t  arc  by  m 
means  suited  for  n'section ;  wc  never  decide  on  nn  operation  brfj« 
there  is  extensive  destruction  of  tlie  bones,  ahhnugh  we  knortlHt 
Oaries  of  the  wrist  very  rarely  spontaneously  reoovcrs  with  ni(niblc 
joint.  Curies  of  tlie  wrist  is  not  ft^uent  aa  com[)an\)  with  thai uf 
the  knee  and  hip,  and  is  particularly  rare  in  cliildren,  being  mocs6v 
quent  in  aihilts.  Tlie  cause  of  the  difficulty  of  recovery  is  pftrÜjdm 
to  local  cotiditiüns  which  we  have  previously  de&oribcd.  Besidos  tkii, 
there  are  »Ijiiut  the  hand  so  many  tendons,  most  of  whose  sbeslUpv 
Ucipatc  in  the  disensc  ;  the  ßngers  are  stifHy  extended,  the  tnetscarpil 
Dones,  radius,  and  ulna,  are  also  frequently  diseased,  though  tbej  luj 
be  ofily  KfFecieil  with  periostitis.  TUe  otlier  soft  parts  about  tU 
hand,  espet-'iiilly  the  skin,  are  perforated  by  numerous  fistuhe,  or eno 
cxtcuaivcly  destroyed,  so  that  the  most  fitvoroble  circunutuoes  t» 
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resection  do  not  exist.  Hence,  where  extensive  caries  of  the  lianJ  is 
Hccompanieil  by  consiJcrulilc  (iogenemtion  of  the  neighboring-  parts, 
amputation  of  the  ibreArm  will  justly  nssiimc  it«  old  position.  Kx- 
trueüon  of  single  oietacarpal  bones,  or  simply  »awing  off  the  radius,  is 
rarely  sufficient;  I  have,  indeed,  seen  eases  where  Uie  disease  was 
limited  to  one  or  two  nietacarpnl  hones;  these  lud  become  necrosed, 
and  the  disfHse  terminated  at  tlmt  point ;  one  patient  was  sent  to  me 
for  amputation  of  the  hand,  and  was  much  pleased  when,  after  exam- 
ination, I  told  him  that  amputation  was  nut  necesHary.  But  these 
cases  are  rare ;  usuuHy  the  disease  advances,  and  is  not  urrcsted  by 
the  exliqiation  of  the  bones  whiuh  are  chielly  disease'l.  I  tliiuk  that, 
^n  the  whole,  total  resection  of  the  wrist  is  siiU  too  little  cmployc<l ;  uo- 
[pprding  to  my  experience,  it  i»  wortlty  of  the  greatest  nttonlion  from 
BUTf^niu  Tliis  operation,  as  well  as  a  similar  one  on  the  foot,  of  which 
we  shall  speak  shortly,  is  well  supported  by  a  reasoning  tliat  has  been 
fiJscly  applied  to  resections  in  gt<nunü;  L  e.,  if  resccticm  does  not 
arrest  the  local  disease,  we  may  still  amputate.  In  resections  of  the 
hand  and  foot  tlils  is  tjiie,  and  they  are  rarely  followed  by  pyemia, 
but  the  cns^  is  not  Uie  same  with  Uie  shoulder,  hip,  elbow,  and  knee. 
If  these  operations  arc  unsuceosAful,  if  suppuration  be  exhausting,  or 
pytemia  occur,  we  can  hope  little  from  amputation  or  exarticulation. 
Lastly,  we  conic  to  the  anklc-juint,  c>ompri&ing  the  joints  of  the  tarsus 
as  well  as  the  tibi^vtarsal  articulation.  The  circnmstanoea  here  very 
olooely  resemble  those  for  the  wrist;  although  caries  of  single  bones, 
as  the  not  unfreqncnt  caries  necniticji  nf  the  «ilcjineus,  will  spontane- 
ously recover  with  time,  especially  in  children,  just  as  scrofulous  caries 
of  the  fingers,  toes,  raetatarsiil  and  metacarpsd  bones  do,  even  in  young 
adult«,  caries  of  tho  juints  of  the  foot  rarely  rot^over  spontaneously, 
and  in  old  pi^rson*  hardly  ever  do  so.  Consequently,  in  these  cases 
operation  wiW  frequently  be  indicated  at  some  stage  of  the  disease, 
and  on  superficial  obsen'ation  we  miglit  think  that  resection  and  ex- 
tirpation of  bone  should  bo  very  commonly  resorted  to;  but,  practi- 
cally, there  are  two  objecliona  to  tlie  extensive  resort  to  these 
operations  in  caries  of  the  foot :  1.  The  experience  that,  after  extirpa- 
tiOD  of  one  bene,  the  disease  often  attacks  another,  and  consequently 
perAwt  recovery  does  not  result,  2.  The  fact  that  the  foot  must 
Mlways  retjtii)  suflicitnt  firmness  for  the  patient  to  wiilk ;  so,  while  we 
may  remove  the  cuneiform  bones,  the  scaphoid  and  cuboid,  or  even 
tJie  asiragilus  or  calcaneus,  if  we  remove  both  the  latter  bones,  and 
perf)M[)s  al5o  saw  off  the  artiruhiting  .surfiicfts  of  the  tibi»,  we  should 
itave  a  rather  useless  foot,  which  wotdd  bo  worse  than  a  good  stump. 
The  cicatrices  occurring  at  the  place  whence  the  bone  was  extirpated 
conlmct  greatly  after  a  time,  and  even  if  some  bone  form  in  tliis  cica* 
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trix,  still  it  is  not  rcfrencratcd  as  after  ncorosiB,  but  tlie  foot  cootnu-tg 
grcatlj  &t  tlie  point  from  which  the  bone  is  abBcnt,  and  Uiua  becooM« 
distorted  and  useless.  These  arc  decided  objcctioDs ;  nioreortr,  ■ 
good  stump,  8uc4)  as  is  left  bj  ChoparC»  or  Ptrogoff'*»  opirratioii,  ji 
often  just  as  f^oud  or  even  better  for  wnlkioj;  thau  a  weak,  drfonud 
f(x>t,  and  it  ref|uires  several  months  to  get  ihe  latter  into  is«^^ 
while  the  furmer  may  be  obtained  in  six  to  cigiil  weeks.  In  ooe  taw, 
I  remot-eri  all  three  cuneiform  bones,  and  the  oa  cuboid,  with  gaxl 
result«;  in  other  eases,  in  boys,  I  hu%-e  removed  the  astragalus;  Uko 
the  Ltbtii  articniliitcd  with  the  calcaneus,  tlie  new  joint  remained  nofv 
ble,  and  the  p;itiont  did  not  even  limp ;  such  results  arc  rery  enoow- 
R;nt>j7  ^^^  tliis  operation.  Another  time  I  wished  to  remove  tbecat 
caneous  alone  for  caries,  but  omexpeetedly  found  the  lower  part  of  tk 
astragalus  afTected,  and  had  to  roinnvc  ü  aUo;  tho  result  was  Dusb* 
able:  the  young  boy  lay  six  months  in  the  ward,  and  even  thffi  di<l 
not  recover,  so  I  amputated  at  the  lower  part  of  the  leg,  and  tW 
wound  Ileal«!  by  first  intention ;  a  few  weeka  later,  the  patient  WA 
the  hospital  well,  with  a  good  wooilcn  leg,  glud  to  be  rid  of  his  hr 
foot,  llie  very  favorable  results  of  Pirogoff^a  amputation  nuilce  a 
strong  opposition  to  resection  of  the  ankle-joiot,  and  I  tliink  tint 
experience  will  soon  speak  more  strongly  ilian  now  ag&inst  loogral 
cniplo^-ment  of  exsection,  and  for  amputations  through  the  fooL 

Keseclions  of  joints,  which  have  excited  so  much  controvenj  iIm 
last  twenty  years,  at  first  appeared  so  brilliant  from  the  fiironUo 
results  in  certain  joints,  sucli  as  the  elbow  and  shoulder,  tint  tbr]f 
were  sometimes  trko  much  resorted  to ;  this  is  tbe  fate  of  nil  invmuMii 
of  the  human  mimt  We  are  only  now  graduailr  coming  to  lettm 
indications  for  these  operations;  of  course  statistics  had  6rat  fate 
collected,  and  it  was  soon  found  tliat  resection  was  of  varied  valntia 
different  joints.  Although  I  am  not  prepared  to  say  thai  the  qui-stion 
is  even  now  settled,  still  I  believe  I  have  given  you  «  correct  fi^oA 
of  the  present  position  of  alfaira. 

1  cannot  refrain  from  making  one  observation  at  tho  close  oT  diii 
chapter.  In  the  Canton  Zuncb  patients  who  had  been  suoocaftuly 
treated  for  cartes,  by  resection  or  amputation,  often  retumod,  aail, 
sad  to  say,  mauy  of  them  who,aft<>r  sufTcring  for  yean,  had  boea  jm» 
fet:t]y  curi'd,  and  had  left  the  hospital  quite  strong,  came  back  after  a 
year  or  two  with  caries  of  other  bones,  or  with  tubercles  of  the  lungSt 
And  often  died  there.  I  have  been  unable  to  gather  any  extuuin 
statistics  OS  to  the  final  terminations  of  bone  and  jotni  diaoaMi,bnl 
fear  that  they  n-tl]  prove  mucli  more  unfavorable  than  we  genunUj 
incline  to  believe; 
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^luteaJ  of  simple  compression,  yon  may  n?nder  the  extremity 
entirely  l>luo(lU-t(ä  by  meuiis  of  Esm'ircfi'a  baiiilage  ;  at  tirat  this 
aammia  may  bo  kept  up  fi%'e  minutcB,  and  tiubscqucotly  fur  a  quarter 
or  half  an  bour.  KejL^uiorly  repeated  daily,  id  the  early  stages  of 
tamor  albus,  this  treatmeut  has  ^iven  me  very  good  results. 


When  cold  abscesAOS  have  developed,  under  the  present  per- 
fected system  of  antisepsis,  you  niay  open  them,  if  you  are  sure  of 
being  able  to  reach  the  wliole  extent  of  the  abseess-cavity.  You 
divide  the  soft  parts,  let  out  the  pus,  and,  with  the  shai'p  scoop, 
scrape  the  iunor  surfac«  of  tlie  cavity,  611  it  with  iodoform,  unite 
the  wound,  except  at  the  points  for  drainage,  and  ajtply  Zwfcr'» 
dressiug.  Tbe  limb  should  be  kept  immovable.  Should  you  await 
the  spoutaneous  opening  of  the  abscess,  it  probably  wilt  do  no 
barm. 

It  remains  to  be  seen  whether  the  statistics  of  knoo-joint  resec- 
tiona  will  be  decidedly  nliangcd  by  the  emploj-menl  of  iodoform  ; 
experience  thus  far  is  encouraging. 

Let  mu  call  your  atteution  to  the  etiological  relation  of  chronic 
bone  and  joint  affections,  and  acute  itifertious  diseases  ui  children, 
such  as  tbe  acute  exauthi'iuata,  diphtheria,  pertussis,  etc.] 

Lern  Attempt  is  made  than  formerly  to  obtain  movable  false 
joints  after  resection  ;  but  more  frequently  we  seek  by  parrial  re- 
merel  of  thy  bones  chiefly  diseased,  uiidur  Lister's  methoij,  and  with 
the  least  possible  suppuration,  to  cause  anchylosis  of  the  joint. 

Unfortunately,  return  of  the  disease  is  not  rare,  even  in  joint« 
which  had  been  healed  by  anchylosis  for  years.  Persons  who  have 
suffered  fr«.tm  the  above  forms  of  chronic  articular  inflammation 
rarely  attain  old  age.  You  will  find  few  persons  .ibove  forty  or  fifty 
years  old  with  anchylosis  from  tumor  albns.  Tliis  sfems  another 
proof  that  these  diseases  are  associated  with  some  constitutional 
taint,  flifficnlt  as  it  is  in  all  cases  to  prove  this,  and  to  demonstrate 
it  to  those  who  are  inclined  to  explain  all  diatheses  and  dyscrasira 
aa  vague  theories  of  old  physicians. 
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LECTURE    XXXIX. 

&— i'hrenic  SoF'^Q*  SynovltU. — Hydrops  Artlculoniin  Oironioni:   Aiuttaaif,  8y 
toiiia,  Tr-'tttmi-ni  — T.iplonl   Kacurront  Dmj>*y  of  llit?   Kms^^JoitiL— Afiw 
Clirontc  DropiU-A  at  tho  Shi'slha  of  tlie  Tcadou«,  SjrnoviMl  OenuM  of  Urn  J< 
wid  flubauwnooua  UucuiM  Hon». 


Ä— CHRONIC  9EU0ÜS  SYNOVITIS. -HYDROM   ABTIGITLOUDU    CREO 
CU8.— HVDRARTHRUS. 

Thk  cbronio  diseases  of  the  joints  tliat  we  have  now  to 
are  much  moru  nirc  tliaa  fungou»  sjaovitis  imtl  its  resullo,  whidi  *» 
have  iilruady  (Icscriboil;  tukou  lUlagether,  they  uro  »carocly  so  &h 
(juuut  as  the  former,  and»  as  a  body,  they  form  a  decide«!  coalntitt') 
auppurotin*^  inllainnmiions  of  the  joints,  for  thoy  m»vcr  sftcmtjuieoujlT 
suppiinitc,  thoy  only  do  so  wlien  acted  on  by  repeated  irritationt,  lit- 
niriegj  ete.  We  shall  commence  with  the  most  simple  of  these  iirat. 
with  chronic  serous  synovitis,  or  hydrops  articuloruin  chroaicta,« 
hydrarthrus.  The  di»casc  oonsistu  in  a  morbid,  blowly-incKiing 
collection  of  rather  tiiiu  «vaovia;  the  synovial  uienibmite  obujtn 
veiy  little,  it  gru<]ually  becomes  somewhat  thicker  and  firtOLT,  llw 
connective  tissue  increases,  but  without  any  markeii  increASe  of  n* 
culority  ;  the  tufts  elongate,  and,  althoujrh  the  vesaeU  form  into  loopi 
ut  their  uploes,  the  substance  retains  llie  lircuness  of  connective  tiii«; 
while  from  plasUc  and  serous  inGltration  it  ffrows  soft  and  resenUii 
granulations  in  fun;^us  synovitis.  In  serous  synnvilis  this  does  Vi 
occur;  the  entire  patholo<rical  changes  of  tissue  are  very  slight,  em 
when  the  disease  has  lasted  a  long  while.  Some  surgnoos  visb 
consider  these  dropsies  of  the  joint«,  aa  well  as  similar  diwasedofthi^ 
mucous  buriuc,  as  not  belonging  to  the  chronic  inflammfctiom,  bat 
constituting  peculiar  diseases.  This  does  not  seem  to  me  jtHtifiibk; 
No  one  will  dispute  that  chronic  catarrhs  of  the  muoous  memluiB«, 
with  a  tcndenciy  to  hypersecretion,  arc  to  be  classed  among  tiie  dmiit 
inflammations;  chronic  dropsy  of  the  synovial  menibruuc  is  prtfcetli 
tuudogoua  to  chronic  witarrh  of  tbe  mucous  membranes. 

Chronic  dropsy  of  tlio  joints  is  often  the  remains  of  an  acut«  Uli» 
ular  dropsy,  muaed  by  contusions,  catching  cold,  eta,  as  hu  slnadj 
been  described  ;  but  hi  many  cases,  also,  the  disease  is  chronic  from 
the  start,  and  remains  so,  Hydmrthrus  is  moat  common  in  ynaa 
men,  and  occurs  most  frequently  in  the  knee-joint;  it  often  comaai 
btjth  sides ;  it  is  very  rare  in  the  shoulder,  hip,  or  cllww  ;  [  havp  pent 
seen  a  pure  e^se  of  it  in  the  other  joints.  When  the  disease  i>  rU 
advanced  it  U  readily  recognized,  and  even  the  laity  kuo«  it  u 
**  dropsy  of  the  joint."    The  jomt  is  mtich  swollen,  flucluatei  iD 
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«wer;  ui  the  knee  wc  huve  ulso  Uic  motion  of  t\w  pat^'Ila ;  it  is  Irfted 
op  by  tlic  fluid,  aud  may  be  readily  pressed  aguiu  iuto  tlie  iiiturcoo- 
dyloid  fossa,  occasionally  with  a  perceptible  sound.  As  Uie  surlaoes 
of  the  joint  are  united  by  fimi  ligamenta  (ia  tlie  knee  by  the  lateral 
■nd  crucial  ligaments),  which  ore  not  so  easily  stretched,  the  fluid 
oollecta  chiefly  in  the  muroua  bursa»  adjacent  to  tlic  joitil,  and  on  this 
account  vre  may  often  diagnose  the  swelling  as  syno\'itis  by  simple 
Uispection,  cstt>üctally  iu  the  knee-joint,  where  the  biirsie  undpr  the 
teuduns  of  the  extensors  at  Ijoth  sides  of  the  pntella,  and  in  the 
popliteal  apace,  are  greatly  distended  by  the  fluid ;  «hile,  on  the 
other  hund,  in  rc^dar  swelling  of  the  capsule,  the  enlarpccmcot  is 
regularly  round.  Sometimes,  also,  patients  with  this  diseiiso  cäo 
move  their  joints  quit*  freely  and  without  pain ;  they  can  often  walk 
quite  a  distance,  and  occasioniLlIy  have  so  little  inconvenience  that 
they  do  not  ask  advice  of  the  physician ;  even  examination  of  the 
pint  by  palpation  is  |)ainlcss.  Where  the  dropsy  of  the  joint  ia 
iwnsidt'nihle,  ffrcat  cxertirm  readily  causes  fatigue  of  the  liinb,  as  well 
as  pnin  and  increased  exudatiou  ;  however,  after  resting  a  while,  tliis 
paases  off,  and  generally  tho  inoonvenience  is  very  slight. 

The  prognosis  is  good  in  so  far  as  theso  dropsies  of  the  joint  lend 
to  nothing  further;  the  fluid  may  increase  enonnously,  but  that  is  all  j 
unless  there  be  some  overstmining  or  injuiy,  tho  disease  remains  the 
same.  As  regards  recovery,  the  prognosis  is  most  favorable  in  those 
oases  where  the  dise-nse  remain»  after  an  acute  orsubacnte  commence- 
ment; in  these  cases,  as  a  nde,  complete  recovery  takes  place  bv 
reabsorption,  although  it  may  be  slow.     On  the  other  hand,  those 

08  where  the  disease  is  ehromo  in  its  coinmenocmetit  and  course 

very  obstiimio,  and  are  often  extremely  difficult  to  cure. 

Tlie  treatment  consists  in  the  application  of  the  remedies  alreJLdy 
dencribed,  which  are  to  be  perseveringly  uswl  while  the  joint  is  kept 
at  perfect  rest,  viz.,  tincture  of  iodine,  flying  blisters,  and  compre» 
»ion.  The  Utter  is  the  most  effective  remedy,  but  it  must  be  strong 
continued  (forced  compression,  aoconiiag  to  VblA'/minn) ;  we  may 
ply  ftrui  drcssiugs  with  moist  or  elastic  bandages;  the  patient  must 
lie  still  during  the  treatment;  if  there  should  be  any  redema  of  the 

',  it  will  do  no  harm,  but,  if  the  toes  grow  blue  and  cold,  the  baud- 
roust  be  removed.  If  the  patients  will  not  submit  to  tliis  treats 
ment,  we  may  let  them  wear  a  large  mercurial  plaster,  with  a  suugly- 
fitting  knee-cap  of  leatlier  with  elastic  insertions,  wliich  prevents  too 
much  motion  of  the  joint,  and  gives  the  limb  more  finnness  and  se- 
ourity  in  walking.  If  all  this  treatment  does  no  good  after  montlis 
or  years,  or  if  the  improvement  has  only  been  temporary,  we  may  still 
resort  to  simple  tupping,  or  to  lapping,  followed  by  injection  of  iodina 
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Usually  simple  tapping  does  little  good.  You  pasa  a  line  troctrj 
the  joint  alongside  of  the  pateUu,  uUuw  tho  fluid  to  flow  out  sloirlr 
and  close  the  cauula  a  UtLlo  before  it  lias  all  cscapi;d,  ao  tlatnoÜT 
may  cuter  the  joiut,  tbon  cover  the  wound  with  adbeaivo  ploMM; 
DOW  poinl  the  joint  with  tincture  of  iodine  and  envelop  it  with  mi' 
bandages  or  a  ooHodial  hanclaf*f>,  and  in  some  cases  you  may  attain  i 
cure ;  there  will  be  a  rapid  collection  of  serum  and  sotne  pun  to  tW 
joint ;  this  new  flui<l  may  be  completely  absorbed.  If  this  opentiM 
baa  done  no  guod,  if  the  fluid  oull<jH;ta  again  to  the  same  amount,  ud 
Hmains  uuuhuuged,  you  may  uidtc  the  tapping  followed  by  iajootioii 
of  iodine.  This  operation  is  not  &ee  £rom  danger ;  you  perfonn  it  h 
follows:  First  tap  the  joint  oarcfully,  as  above  i^reoted,  then  fifl  i 
wnltmsde  syringe  with  a  mixture  of  ofHcinal  tinoture  of  iodiae  toil 
distilled  water  in  equal  purts,  or,  if  you  wish  to  be  very  careful,  om 
part  of  tincture  of  iodluo  to  two  of  water;  after  seeing  that  thm ii 
no  air  left  in  the  syringe,  you  may  inject  from  one  to  two  ount.'a  oi 
this  mixture,  ncoording  to  the  amount  of  previous  distention  o(  tlie 
joint ;  keep  the  fluid  in  the  joint  three  to  five  minutes,  » 
the  pain  induced,  then  let  it  escape  slowly ;  now  earefully  di 
wound,  and  make  compressiou,  as  above  described.  A  new 
8cn)U9  exudation  always  results ;  tlils  rcmMiua  stationary  about 
days,  and  is  then  slowly  absorbed,  and  recovery  usually  follows.  0( 
course,  under  aueh  treatment,  as  aftor  simple  tapping,  the  pttisot 
must  remain  absolutely  quiet,  for  there  is  always  inflammation,  mJ 
perfect  rest  Is  the  first  requirement  in  inflamed  joints.  It  is  not  quite 
evident  why  it  happens  tliat,  when  tincture  of  iodiuc  comes  in  ocMtad 
with  a  serous  membrane  which  was  disposed  to  excessive  secnitkii, 
even  fur  a  short  time,  it  should  have  such  an  influence  in  attcrinfruil 
arresting  the  secretion  ;  formerly  it  was  thought  that  after  Ünfut  in- 
jections, which  were  advantageously  used  in  many  chronic  dropiM 
of  serous  mumbraucs,  there  was  adhesive  iiiQammation,  a  union  c( 
the  surfiEices  of  the  serous  sac,  and  its  consequent  obliteration ;  thiia 
by  no  means  the  case,  at  least  after  the  euocessful  injections  of  lodiw 
in  hydrops  articuli;  if  such  adhesions  occurred  here,  the  jmnt  waaiii 
become  %ü(L  What  really  otxjura  is  as  follows ;  The  iodine  is  d^ 
posited  in  the  surface  of  the  membrane  and  in  the  eudotheliiui;  il 
remains  hero  for  inouthi»,  at  least,  and  by  its  presence  appears  topr^ 
vent  further  secretion.  At  first  there  is  strong  fluxiou  with  tetem 
exudation  (acute  serous  synovitis),  but  tho  senim  is  again  aburiied 
by  the  still-distended  vessels,  and  subseqitently  the  meiubmiie  sbinb 
Uj  the  normal  volume  by  condensation  of  the  oonneotive  tissue^  vfaü 
subbet|uetilly  remains  more  dense.  So  we  may  consider  the  pnRM 
of  euro  as  analogous  to  the  similar  process  in  tlw  tunics  nfiaib 
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propria  testis,  in  the  cure  of  hydrocele  of  t!ie  iutiica  vsghislin,  or 
wator-rupture ;  after  itijcctious  of  iodiue  üi  liydrocdc,  there  has  been 
an  opportunity  of  making  many  examinations,  from  which  the  ooune 
of  the  cure  appears  to  be  as  above  stated ;  the  shrinkafre  of  the  serous 
membrane,  with  new  formation  of  endoihelium,  seems  to  cue  to  be  the 
final  cause  of  the  arrest  of  the  secretion. 

Iodine  injections  in  hvdmrthnis  are  made  by  fewsurpeons;  I  hare 
*n  tliem  made  three  times,  and  have  mad«  two,  alwiy»  with  good 
result ;  but  this  is  not  always  the  case;  then  ihcy  must  be  re])eated, 
but  1  wnm  you  against  rcpeatiog  them  too  soon:  you  should  at  oU 
e>'eats  ßrst  allow  Uie  acute  stage  after  the  operation  to  subside. 
Cases  have  also  oocumKi  where  sciTre  inflammations  of  the  joint  bave 
resulted  after  these  indinti  injeotinns,  which  have  bnen  most  umxI  in 
FVonce  because  tliey  are  a  French  invention  (of  Boiiiet  and  Vdpeau) ; 
OS  so  often  hapjicns  in  traumatic  articular  inflammations,  tlie  acute 
serous  synovitis  became  puruleut;  in  favorable  cases  there  was  ro* 
coverj"  witJi  anchyhjcis,  in  sc«ne  cases  amputation  was  necessary,  in 
other  cases  the  patients  died  of  pya?inla.  These  unfortunate  termina- 
tions  of  an  operation  donn  for  a  disease,  which  is  obstinate  it  is  true, 
hiit  not  dangerous  to  life,  have  justly  rendered  injection  of  iodine  into 
the  joints  unpopular;  it  is  always  datigT>ruus  to  tlie  juiut  and  to  life, 
and  hence  should  be  done  as  mrely  as  possible. 

The  (Ifaffnosis  of  hydrarlhms  is  usually  simple,  and  the  disease 
alwnj-s  very  different  from  chronic  fimgous  punilent  synovitis ;  how- 
ever, I  would  eaution  von  that,  in  the  commencement  of  tumor  albus, 
there  is  occasionally  a  slight  amount  of  serous  exudation,  and 
fluctuation,  in  the  joint,  so  that  at  first  1  he diagnoisis cannot  always 
exactly  made ;  but  observation  for  a  few  weeks  sufTices  to  show  the 
nature  of  the  disease,  and,  moreover,  hydrops  articuiorura  occurs  chiefly 
^■l  yotmg  aihilts,  while  tiimor  albus  is  most  fi^uent  in  children. 
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SKOI'Sies  OF  THB  SIIKATIIS  O?  TtlP.   TSXDOStS,  XDCODS  VUt^M, 
AND  SYNOVIAL  nBK.M.Ul, 

"NVk  shall  now  say  something  uf  tlie  cbronit;  dropsies  of  the  sheutha 
of  the  tendons.  The  disease  cuu^ists  in  an  abnormal  increaae  of  the 
BvoOTia,  secreted  fivm  the  shcatli  of  the  tendon,  for  facilitating  the 
motion  of  the  tendon,  and  in  abnormal  distention  of  the  sac.  TThe 
sheaths  of  the  tendons  of  the  hand  are  most  frequently  affected. 
There  Is  a  gradual  formation  of  a  swelling  in  the  hoUow  of  the  hand 
ind  lower  end  of  the  volar  side  of  the  forearm ;  and  we  may  distinctly 
hid  the  passage  of  a.  fluid  in  the  sheath  of  a  tendon  from  the  vola 
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nanus  to  the  (brearm,  under  the  ligameDlum  carpi  volare  ftiid 
again.    The  ting^rs  »re  generally  flexed  and  cannot  be  fully  exte 
the  moTements  of  the  hand  and  fing(>rs  are  somewhat  limited;  tlictc 
is  not  necessiirity  any  pain,  and  the  patients  do  not  usually  app);  i«, 
a  Burg-coQ  till  the  disease  has  attained  a  high  grade. 

Another  fonn  of  this  disca.se  is  purlial  hernial  ectasia  of  the  i 
of  the  tendon,  with  dropsy.     On  the  sbcaih  there  forms  a  uolike; 
tnision,  aliout  the  size  of  a  pigeon^s  egg,  containing  an  aboonoil 
amount  of  8_\-nodn  of  the  sheatli. 

Fu.  IT. 


) 


Dto^mu  of  ibaunllaarr  Ganglion,    a.  Undon;  6.  sbMlb  of  tht  Icodaia  with  dnfMlnl I 
protmiliin  npwant ;  £,  aklu. 

In  urdinary  tiiiirgical  language  this  is  called  a  yantjlwn  wbea 
cornea  on  the  back  of  the  baud.  It  is  of  far  more  frequent 
than  dropsy  of  tlie  whole  sfacaih  of  the  tendon,  but  it  only  ooai»  tf 
certain  places.  Ganglia  are  most  common  on  the  dorsal  surfiu»oflbr 
wrist,  where  they  lu-ise  from  the  ahcaths  of  the  extensor  tcodous;  tbrj 
are  more  rare  on  the  volar  surface  of  the  hand  and  higher  up  tbe  to^J 
arm,  rarer  slilt  on  the  fool,  where  I  hare  found  them  most  frrqt 
on  the  sheailw  of  the  peroneal  tendons.  These  ganglia  usually  < 
lain  a  thick,  mucous,  Wtrcous-Iooking  jelly.  Tlic  contents  of  previmv-l 
ly-describcd  extensive  exudations  in  the  sheaths  of  the  tendon  waf 
also  consist  of  eleair  jelly ;  but  frcqueutly  there  iirc  also  itmunKni 
white  bodies,  like  meloa-seeds,  which  arc  not  organized,  but  umllf 
üonsist  of  pure  amorphous  tibrinc.  ThcAe  bodies  may  be  prewot  ii 
8U(^  numbers  that  no  fluid  can  be  evacuated  on  punotariog  tbt 
aacs.  Sometiuuis  we  can  diagnose  these  (ibrinivkemels  beforthau^ 
from  their  giving  rise  to  a  strong  frictiun-sound,  such  as  onjun  in 
subacute  inllammution  of  the  sheath  of  tlie  teudoosL 

In  the  trtalnuinty  we  must,  above  all,  bear  in  mind  tliat  wo  *Iwol>l 
uvoid  any  operation  that  might  imluce  suppunitive  inllammAtioo  'V 
the  sheath  of  the  tendon,  and  might  disable  for  a  long  time  or  |KHÜ!i(^ 
oause  a  stiff  hand  in  a  patient  who  had  been  but  little  iaainwiiNwaJ 
by  his  ganglion.  Remedies,  such  as  mercury  and  iodine,  wbiiA  w 
stimulate  rcabsorption  in  caaes  of  acute  or  subacute  innamnt.iiicn,tff 
uf  little  use  here.  Tiie  simplest  and  the  most  frequent  DpenUKiii> 
rupture  of  the  gojigHon.    li^  as  is  customary,  ttie  ganglion  bcufttk 
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jorface  of  the  hand,  we  take  tbo  flexed  hand  of  the  patient  b»- 
for«  us,  place  the  two  thumbs  close  togetlicr  uu  the  gau;^'lioti,  niul 
make  strong  prcsnurc ;  this  sometimes  nipliires  the  sac,  the  tluid  Is 
elTused  into  the  suboutaneons  tissue,  and  tliea  readily  rciib^irbod. 
When  this  method  succeeds  readily,  there  is  not  much  objixtiun  to 
it,  except  that  it  doca  not  alvvays  caiiae  a  radical  cure.  The  small 
subcutaneous  opening  of  the  sac  soon  closes,  the  fluid  colleda  again, 
and  the  disease  continues  as  before.  If  wu  cannot  rupture  the  saa 
with  the  thumbs,  it  ha.s  Uxin  recommended  to  do  so  with  a  quick  blow- 
by  a  broiid  hnmmer;  allhough  this  succeeds  now  and  then,  I  would 
not  recommend  it  to  you,  for  if  unskilfully  done  it  miy  cause  a  severe 
contusion,  whose  consequences  wu  cannot  always  master.  When  the 
sue  is  too  thick  to  rupture  with  the  linger,  T  employ  su/>cittan«oiu  di»- 
eitiion  ;  I  pass  a  narrow,  short,  cur;'e-poinle<l  knife  {Dieffenhach^» 
tenotome)  horizniitiilly  into  the  sac,  and  with  the  iK>int  of  the  knife 
make  numerous  inciülons  on  the  inner  wall  of  Uic  sae,  I  then  draw  the 
knife  slou'ly  out,  meantime  pressing  the  fluid  out  of  the  sac.  I  then 
at  ODce  apply  a  compress,  envelop  the  hand  aii<l  forearm  in  a  wet 
bandage,  to  prevent  any  extensive  motion,  and  have  the  forearm  oar- 
ried  in  a  sling  four  or  five  days.  Then  the  bandage  is  mnovetl,  the 
small  opening  is  healeil,  and  the  ganglion  does  not  usuuDy  return,  us 
it  ts  apt  to  do  afiter  simple  evacuation.  The  entire  hernial  sac  has 
iiften  been  entirely  removed,  sometimea  sueceasfuUy  without  subse- 
quent inOammation,  but  at  other  times  with  suppuration  of  the  sheath 
or  losa  of  motion  of  the  finger,  so  that  I  do  not  reoommcnd  this  pro- 
ceeding to  you.  The  diETerenoe  in  result  after  extirpation  of  these 
sacs  may  depend  on  vrhcthor  there  is  a  large  or  small  communication 
with  the  sheath  of  the  ten^don,  or  whether  there  be  none;  that  the 
lattar  state  does  ocrur  I  have  satisfied  myself  by  examination  of  the 
oftdaver;  but  I  cuanot  say  whether  in  such  oases  the  sac  near  the 
shealb  of  the  tendon  is  uewly  formed,  or  whcilicr  the  opening,  by 
which  most  of  these  bcmiaa  of  the  sheaths  communicate  with  the  lat- 
ter, has  been  obliterated  in  the  course  of  time. 

The  treatment  of  extensive  dropsies  of  the  ;^heaths  of  toniions  in 
the  palm  of  the  harrJ  and  forearm  is  much  more  diiEcult,  since,  for 
various  reasons,  subcutaneous  discisiun  is  not  available  here,  and  re* 
Borbents  arc  of  little  use ;  the  only  thing  left  is  to  try  otber  methods, 
which  often  nt  lonst  induce  some  suppuration.  Take  into  considcra* 
tion  then  whether  it  be  really  ucccssarj-  to  do  any  tiling  severe.  If 
tlie  disturbanee  be  not  so  decided  as  to  greatly  hitcrfere  with  the  pa- 
IlKDt's  business,  you  hiid  belter  leave  tbings  alone.  But,  if  something 
Bast  he  done,  your  choice  is  almost  limited  (o  two  metlioils,  ^"i^ :  an 
extensive  inrision   and  punction,  wrth  subsequent  injection  of  iodine 
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Whcii  you  mukc  the  puiiction,  wliic-b  I  prerer  to  incisioii,  jou 
clioose  a  trocar  of  nic<liuiit  size,  as  the  Gbrinous  bodiea  will  not 
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tliroLigh  a  very  fine  one.     You  will  often  have  trouble  in  evoeuat  ^j^ 
tliom  even  tlirough  a  large  oanula ;   then  jou  will  facilitate  iho  op^i*. 
kion  by  injecting  tepid  water  through  the  canuU  finom  time  to  ttm^  ^ 
that  tlie  tnrreaae«)  amount  of  fluid  will  aid  the  escape  uf  the  alippcff 
fibriuc-kunielü.     A»  alruudy  mctitiuned,  tlio  quautäty  evacuated  ia  of^ 
large.    I  once  took  uuc  and  a  htdf  tuiiiblerfulsfxomalcuduiiiinc.    Aftv 
«It   hns  been   rcnioreil,  fill  a  eyringc  with  an  ounce  of  a  uiixtUR  (^ 
equal  parts  of  water  und  tinetnre  of  kHJine,  or  a  correspoadtng  qu» 
tity  of  solution  of  iodine  and  irniido  of  potasaium,  and  inject  it  e^mir. 
Let  it  remain  in  tlie  s:ic  onu  to  two  minutes,  and  then  eaoape  abwl^. 
Now  remove  the  canula,  cover  the  wound  with  a  amall  conpraak,  bad 
up  Uie  hand  and  foreann  c'arefully.  and  put  it  uu  a  !*p1iut.     Tlie  pattnt 
slioidd  slay  in  bed  s(;vcnLl  days,     llic  Operation  i»  followed  by  looo- 
siderable  swelling,  due  to  collection  of  fluid  as  a  result  of  acute  in- 
flammalJon  of  the  serous  sac     If  the  tension  become  detiided,we 
should  remove  the  dressings^  carefully  dose  the  puncture  wHhpUater, 
then  paint  the  BwelHng  with  strong  tincture  of  iodine.     In  the  okw 
ßivorable  cases,  the  swelling  will  then  graduiilly  subaide,  buooioelm 
piiiuful,  and  iu  the  course  of  two  to  three  weeks  diaappeftreotirelr.  Ii 
many  other  cases,  however,  there  will  be  some,  even  if  very  tetnponfj, 
sujtpii ration,  which  may  be  checked  and  subduiMl  with  ice.    In  the  nnt 
cases  there  may  be  extensive  suppuration  of  the  sheath  with  necnH 
of  the  tendon,  and  its  results.     Of  course,  opcuiDg  the  whole  sac  ut- 
urally  induces  suppunilion. 

On  this  occasion  I  must  again  repeat  that  there  may  be  hmai 
protrusions  from  the  cnpsvile  of  the  joint,  just  as  from  the  sbeailaof 
the  tendons,  which  may  become  di-opsicJil  without  the  dropsy  exteaV 
ing  to  the  entire  syno^nal  membrane.  The  fibres  of  the  capsule  ir]» 
rate,  and  the  synovial  membrane  passes  between  them  into  the  lu^ 
cutAneous  tissue  in  form  of  the  Bngcr  of  a  gloves  Allbougb  ncfc 
formations  of  roimd,  pedunculated,  long,  wrenth-like,  and  othrrshipei 
may  develop  from  any  joint,  lhi>y  are  diieHy  met  in  tlte  knee^  liMd, 
and  elbow ;  in  the  tatter  I  have  often  seen  iheae  isolated  dropti«  of 
hernias  of  the  synovial  sac  communicating  with  the  joint;  tbeym 
Hreoinpanied  by  slight  »tiCTnes»  of  the  joint. 

I  urgently  warn  you  against  operation  on  thcae  ganglli  (4 
Uie  joints ;  this  operation  may  be  followed  by  auppnratioB  of  lix 
joint. 

Cartilaginous  bodies,  enchondromatn^  sometimes  even  ossifyi^fi 
occur  ill  the  tufts  of  the  sheath  of  the  tendons.     Upoma  (£. 
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Cfns  o(  J",  jifu/icr)  has  aluo  been  seen  in  the  villi.     The  tumore  should 
onlj  be  removed  when  Hxqj  cause  detrided  inconvenience. 


we  blmll  also  speak  of  Gstulfe  aud  chromo  dropsios  of  the 
nco>(«  tnwoM  fror*«.  U  one  of  these  bureto  be  opened  by  a 
nlmultaneous  skin-wound,  we  often  have  protracted  euppuratiun  torn 
ihe  aao,  which  is  not  dangerous,  it  is  true,  although  there  may  be  an 
extenmon  of  tlie  suppuration  to  the  suhcutant^uB  cellular  tissue, 
which,  from  its  duration,  may  prove  very  annoying ;  even  after  the 
greater  port  of  Uic  wound  is  healed,  a  fiue  opcuinfj^  reniains;  through 
this  ft  probe  may  be  passed  into  tlio  snc ;  a  moderate  quantity  of  serum 
is  daily  evacuated  through  this  fistula  of  the  muootis  bursa*.  We  may 
Bomctimes  heal  these  fistuln>  by  cauteri/Ation  with  nitrate  of  silver  and 
Dompresaion  by  adhesive  plaster ;  but  in  some  cases  they  are  very  ol> 
stinate.  Then  you  aiay  attcni[)t,  by  injecting  tincture  of  iodine,  to 
citntc  a  mure  intense  8up[mmtiuu  uf  the  inner  well  of  the  aac,  and 
IfauS  cause  it  to  otrophy  or  boooiiie  adherent ;  but  a  quicker  way  ia  to 
iotroduce  a  blunt-pointed  knife  through  the  fistuhi  and  slit  up  the 
sac  and  superjacent  skin,  ko  aa  to  expow  the  whole  interior;  granule 
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tions  v,i\\  gradually  aiiriag  up,  and  the  wound  will  RtutUy  beat    I  <^^ 
cide<lly  prefer  this  method. 

I>rofi8ica  of  the  stthcutaneoiM  mucotta  buncB  »re  pr-rfcctly  ai 
gous  to  tlm  above-dL-scxibtid  drupsics  of  the  skouuia  of  teiKlutts. 
baps  they  may  oocitsioiially  be  cau843t]  by  pressure  or  blows,  but 
Hittny  caeee  it  is  impossible  to  ßnd  any  exciting'  cause.     Alt 
dropsies  txi&y  ocuur  in  any  of  the  constant,  or  occosionAlly  in  ne 
formed  subcutaneous  mucoua  bumae,  thoy  are  parttrulorly  ^*qnen%  j^ 
the  burea.  pRupatcUuris,  which,  according*  to  X/inhfirt^  often  oonaj^ii 
uf  two  or  Üirue  iiiucuu^  bursiu.  lylug  over  uuch  other,  Kometiinea  ea- 
tiR'Iy  closed,  at  others  communicating  witb  each  othur.     DropHyof 
the  btirsa  pncpatellaris  is  very  easy  to  recognize,  for  tho  tumor,  whicli 
attains  about  the  siw  of  a  small  apple,  is  very  endently  situated  dq 
the  patella,  and  examination  plainly  shows  that  the  sao  conUiningibe 
Huid  dfK"«  not  ccmmunicate  with  the  knee-joint.     This  diseas«  o^ 
begins  acutely  or  subacutely;  the  fluid  eolleots  rapiiily,  the  awelltiif 
is  painful,  the  skJn  over  it  is  red,  and  the  patient  camnot  walk  mrH 
The  teruiLUHtioiis  arc  various ;  there  is  often  entire  n'al>sor[itiun  nt'tha 
fluid,  aud  a  return  to  the  normal  stale ;  in  other  cases  the  n-abeoi^ 
tion  is  partial,  the  acute  symptom«  subsiilc,  and  the  state  gratluilljr 
becomes  elinmic.    Rupture  of  tlie  sac  is  one  of  the  rarer  terroiittliau; 
this  may  be  subcutaneous;  the  fluid  is  emptied  into  the  subculaDCOUi 
cellular  tissue,  and  induces  diffuse  intlainmation.     Rupture  of  bol&s« 
and  skin  is  the  rarest  result ;  the  disease  then  runs  tlie  ootUM  o( « 
punctured  or  incised  wound  of  the  bursa,  of  whieb  we  havo  alnsiijr 
spoken. 

The  form  of  the  disease  which  is  chnmic  from  the  start  is  moR 
frec]uent  than  the  acute»  It  begins  slowly,  without  pain,  and  isnwR 
(ro(|ueot  in  old  than  in  yomig  persons.  In  I^ngland  tliis  chmift 
diYjpsy  of  the  bursa  pnepiitdlaris  is  called  "  huusemaid^s  knc% ;"  IIkr 
it  is  said  to  occur  particularly  among  tlie  scnant-womcu  who  blrt  f 
scrub  the  stairs  on  their  knees.  But  it  seems  to  me  very  dwiWiil 
whether  this  has  any  effect  on  the  oocurrenoe  of  the  disc«»,  for  it  hai 
been  shown  by  many  anatomists  tluit  in  a  kneeling  positioa  t&e 
weight  of  the  body  does  not  oome  on  the  patella,  but  on  liie  eaoäjk» 
of  the  tibia.  To  bring  the  anterior  surfiice  of  the  patc^  od  tte 
ground,  it  would  be  nocesaary  to  lie  almost  on  Oie  belly. 

Tlie  contenta  of  these  dro|>sieal  saes  are  mueb  less  icDociaiK  tan 
those  of  sheaths  of  the  tendons;  but  not  unfrcqucntly  tliose ax« tki 
DHilain  tibrinous  bodie-S,  which,  on  palpation,  give  a  fricUocMocnl, 
like  ttiat  nuule  by  starch-meal  wbeji  rublx-d  between  Uio  fingen.  Is 
the  course  of  tiint>  tlie  sac  itself  is  thickened,  the  more  ao  the  oHs 
tlie  disease. 
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On)y  the  acute  cases  oome  under  the  surgeon's  notice.  "Hiey 
Bliould  be  treated  as  follows :  First  of  ull,  the  patient  should  be  kept 
quiet ;  then  point  the  swelling  freely  with  tincture  of  io<]inc.  Under 
tliis  tn^titicnl  tlie  dropsy  geucniUy  subsides  rupidly;  any  rciualiiing 
fluid  you  may  uttempt  to  remove  by  (X>mpresstüu  with  adhesive  pUs- 
ter  or  bandages ;  or  you  may  from  the  first  employ  i.-oinpre&sioii  with 
vet  bandages,  or  ciirclop  the  knee  in  wet  comprosses;  mercurittl 
■aire  and  mercurial  plaster  are  also  of  good  service. 

Chronic  dropsy  of  the  bursa  pnepateUaria  usually  causes  so  little 
incon\*enicnce  that  it  ia  generally  of  long  standing  before  it  comes  to 
the  surgeon's  notice.  Most  persons  scarcely  have  their  movements 
impaired  by  the  disease ;  others  s»y  tliut  they  tire  sooner  thnn  for^ 
merly  in  the  affected  limb.  The  affectiou  is  usually  limin.Ml  to  one 
side,  but  may  attac-k  both.  It  is  generally  very  difficult  to  cure  chronic 
dropsy  of  the  bursa  pnepatelluris  by  the  remedies  above  meotioQisi 
The  troidile  may  be  removed  by  operation.  Tapping  is  no  more  a 
radical  cure  here  than  in  other  dropsies,  as  new  fluid  collects ;  for  ta[^ 
ping  to  prove  etEcaoious  it  should  l)e  followed  by  injection  of  tincture 
of  iodioe.  This  is  free  from  danger,  if  the  patient  subsequently  keeps 
quiet;  the  result  is  generally  a  radical  cure.  Another  treatment  is 
splitting  up  the  sac,  wlucb  is  followed  by  Us  suppuratioo.  If  the  sue 
be  very  thick,  it  is  justifiablo  to  extirpate  it  entirely,  which,  however, 
bliould  Im>  done  very  carefully  to  avoid  injuring  the  adjacent  capsule 
of  the  joint.  Ji,  Voli:manH  has  recommended  a  plan  of  treatment 
which  I  have  oftou  employed  with  good  results,  i.  e.,  forced  comprea- 
sion ;  a  well-padded,  hollow  splint  of  tin  or  wood  is  appliL-d  to  the 
back  of  the  knee,  and  the  knee  is  drawn  as  firmly  as  possible  against 
it  by  means  of  flannel  bandages;  this  compression,  which  usuallv 
causes  oedema  of  the  fool,  and  sometimes  severe  pain,  should  be  oon 
tinned  several  days.  Reabsorplion  results,  in  two  or  three  d-iys,  m 
small  hygromata ;  in  six  or  eight  days,  in  large  old  ones.  I  have  seen 
very  g04>d  results  from  this  plan,  not  only  in  hygmma  prsepatellare-, 

Bbnt  also  in  dn:>])sy  of  the  knee;  in  dropsy  of  the  sheaths  of  the  ton- 

^Bons  it  rarely  does  any  good. 

W^  [In  ebronie  «ynoritis,  the  most  elHcient  form  of  compression  is 
ify  the  elastic  bandage,  or  by  nioi.st  t<ponge»  kept  in  place  by  a 
lundage.  Tlus  pressure  can  only  be  contiuued  from  ten  Iji  twenty- 
five  minntes  ;  in  the  interval  an  ordinary  bandage  may  be  applied. 
I  have  seen  complete  recovi^ry,  even  after  two  or  three  application» 
of  this  dressing.  Massage,  also,  which  may  be  applied  energetically 
in  puch  cases,  is  an  cxeellont  remedy ;  in  some  respects  even  prefer- 
able to  compression.  It  induces  a  rapid  sero-tibrlnous  inflammation, 
nrhieb,  with  the  general  increase  of  the  blood  and  lymph  circulation, 
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induces  absorption  of  tlie  fluid  in  the  joint.  Often  nuutsage  am 
compre^ion  may  be  combiQcd,  aud,  in  the  mt«rval,  tbe  limb  kept 
immovable  by  a  splint.  J 

When  we  resort  to  iujections  into  the  joint»,  we  may  try  two-  to 
foiir-ppr-cen(-  sohitions  of  carbolic  acid,  us  being  in»»  diingLTous 
than  iodine,  but  thüy  also  are  unreliable.  The  solution  «bould  be 
brought  in  contact  with  the  entire  snrface  of  the  synovial  membmne. 
With  this  object,  the  medicament  should  bo  introduced  to  the  joint 
through  a  large  trocar,  and  motions  of  tlexion  and  extension  made, 
and  the  synovial  sac  dietteniled  by  the  pressure  of  the  injection  ;  the 
fluid  Bhould  be  changed  Hevcral  times,  mad  finally  allowed  to  c-wape, 
or  aspirated  by  depre^fing  the  iri'igator.  Then  the  opening  should 
be  accurately  closed,  and  a  Zist^r'a  drewlng  and  a  cüplint  applic* 
Reaction  may  be  severe,  or  there  may  be  »yniptonis  of  poisouiiij 
from  absorption  of  earbulic  acid,  with  symptoms  of  dangerous 
lapse.  In  other  ca-se»  tbe  e(Fcct  of  the  carbolic-acid,  injection  ia  iii- 
suUieicut,  and  the  fluid  reaecuruutatcü. 

Vtclaty  a  French  physician,  who  published  a  lanje  book,  in, 
ISfJS,  on  the  internal  and  external  employment  of  carbolic  acid, 
claims  that  the  dangerous  symptoms  of  poisoning,  and  tho  irritant 
locit  effects  oWerved  from  its  use,  are  due  to  impurities,  and  tottiu 
presence  of  eresylic  .-»cid  and  other  corrosive  substances,  which  fee 
claim.s  may  be  removcl  by  special  modes  of  preparation. 

At  present,  by  careful  antiseptic  trentmonl,  ganglia  ra.iT  1* 
divided  their  whole  length,  the  contents  oraeusted,  tho  eaWiy 
washed  with  a  four-per-oent.  sotutinn  of  carbolic  acid,  drained,  »nd 
a  Lister's  dressing  applied.  It  is  be«t  \/o  continue  compression  H 
some  time  after  this  operation,  by  applying  a  plaster  drvsimg  or« 
the  forcann  and  hand,  antl  cutting  an  opening  at  the  t»M  of  tlic 
ganglion,  which  may  be  covered  by  a  compress  and  pressnrc  inaJ* 
by  an  elastic  bandage,  while  tho  plaster  splint  protect«  the  limb 
from  constriction,  and  keeps  it  perfectly  quiet.  After  a  week  tbe 
dressinj^  may  bt^  removed,  the  wound  being  then  healed  and  if» 
fluid  not  returning.  Formerly  extirpation  of  a  ganglion  wm  cao* 
sidered  a  dangerous  operation,  and  correctly  bo,  as  (me  eouM  Dot 
know  beforehand  whether  extensive  suppuration  of  the  shcalbnf 
the  tendons,  with  all  its  dangers,  would  follow;  but  antisepsis il- 
most  certainly  prevents  this.  Ilenrp,  hy  its  aid.  we  may  nndertaVe 
removal  of  obstinat«  recurrent  ganglia,  even  if  the  sac  comroat«- 
oales  with  the  sheath  of  the  tendon.  Under  snrh  circumstJinc««, 
the  o|H'ning  in  tho  t^-n don-sheath  shoald  be  closed  with  tine  calgnt« 
ftnd  the  limb  kept  immovable.] 
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LECTURE    XL. 

CliToniG  Rhennatio  Iiiflammatlon  of  tlie  Joints. — Arthritis  Pefonnan«. — MBltun 
CoxK  Seoile.  —  Ansiomy,  Different  Forms,  SymptoRiB,  Viagaoblf,  Prognoab, 
Trefttmcm. — Appendix  I.:  lioo««  BodS»  in  tli«  JoinU:  1.  Vibrinoa«  Bodiee; 
S.  CrulilAfinotu  fttid  BoBjBctile«;  Sf  mptonuUoIojty,  Oporatiani. — Appeudix  11.: 
MeuroM*  of  tbo  Joloti. 


ß  CIIROMC  RHEDMATIO  INFLAMMATION  OF  THE  JOINTS— CHRONIC 
ABTICITLAR  RnEUMATlSil-AKTURITE  SECHE— RlUiÜUATtC  GOÜT- 
A&TUBITIS  l>£yOKUAJ<ii-UALUM  BENILE  COX£. 

Yov  will  be  frightened  at  this  crowd  of  namo«,  whii^h  aII  rofer  to 
tlie  same  anatumiual  murbld  changes,  and  you  will  rightly  &sk,  ^^'1ly 
ao  many  names  for  the  same  thing?     WHicn  a  diacusc  lias  received  so 
msoy  designations,  it  is  uftcn  a  sign  tlial  itü  nature  is  nut  correctly 
understod,  or  that  there  have  been  various  views  regarding  it  at  dif- 
ferent times;  but  ihia  is  not  the  case  here,  for  the  process  haa  always 
been  regarded  in  the  same  way,  and  alt  observers  fully  agree  in  their 
decisions.    It  will  be  best  to  commence  with  the  anatomy.    The  difr 
eaae  diiefly  alTecta  the  cartilage,  secondarily  the  syno\'ial  membrane 
■tso,  aa  well  as  the  pcriDstcum  and  bone ;  in  most  cases  the  cartihige 
is  primarily  attacked.    The  change»  that  we  fin<i  in  the  cartilage  are 
as  follows :  In  some  plaoejt  it  becomes  norlular,  then  rough  on  the 
surface,  may  Ite  pulled  into  filiimcnts,  and,  when  the  disease  is  far  ad- 
vanced, it  is  altogether  absent  in  places,  leaving  the  bone  exposed 
quite  smooth  and  polished.    If  you  examine  the  curtilage  that  is  broken 
up  into  filaments,  you  will  End  even  microscopically  tbet  the  iutercel* 
lular  substance,  wlUch  should  be  homogeneous,  is  filamentary.     You 
also  find  that  the  cartilage-cavities  are   enlarged  and  contain  cells^ 
which  are  dividing  up;  but  tliese  ceHs  are  not  so  amull  or  slightly 
I     developed  as  is  customary  m  cell-fotmations  occurring  in  inflamma- 
tions; they  are  well  formed,  and  souielimes,  from  a  somewhat  thick- 
ened mcnibniiie,  are  rocoguizablu  as  new  cartilage^cells  ;  the  changes 
^^ognsi  very  slowly,  and  the  newly-formed  cells  go  on  to  a  rather 
^HjlFber  grade  of  histological  development  than  in  the  above-described 
^mnna  of  inflammaticffi  (Fig.  99);  the  intercoUuIar  «ulistance  «hies  not 
soften,  as  in  inflammations  generally,  but  breaks  up  into  filaments; 
this  is  a  characteristic  peculiarity  of  the  disease,  but  there  are  also 
Lmhioub  otliera.    The  rough  cartilage  does  nut  resist  the  friction  of  tlie 
^Ularalar  sur&ccs,  but  is  gradually  rubbed  through,  and  is  worn  down 
to  the  bone. 

Immediately  under  the  cartilage  there  is  always  a  Inyer,  even  if  it 
be  very  tliin,  of  compfict  btmy  substance;  Ivi'ig  next  to  this  are  the 
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spongy  ends  nf  the  epiplijnes;  after  the  cartilage  is  (leatrojed 
rrintinn  affectg  tins  laj-er^  and,  as  a  reautt  of  the  mechanical  initat 
new  bony  substance  is  formed  in  this  laj'or;  utkIüt  the  point  of  in 
turn  thu  medull»  of  the  spongy  substaiiL'C  ossiGcs  to  a  slight  cxt 
Tim  adJHCuat  boaea  are  gndunlly  ground  off  by  tbc  nmtions  in 


rta  D». 
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joint,  but,  as  the  &iotion  constantly  cniiftes  the  formation  of  DCwboM, 
the  part  ground  off  usually  rcinoiua  &nn  and  smooth,  as  the  iuA' 
eaing  always  precedes  the  atrophy  from  frictioa  ;  heno«,  if  the  joint 
remain  movable,  a  considerable  portion  of  the  bone  may  be  woni  o^ 
and  the  defective  articular  surface  of  the  Ik)iic  may  still  remain nnooAi 
In  the  hip,  these  ground  surfaces  arc  at  tlic  upper  &urf»ce  of  the  bnrf 
of  the  fcniur,  and  in  the  acetabulum;  in  the  knee,  they  are  on  tbf 
condyles,  etc  In  these  changes  the  neck  of  the  femur  may  be(o^ 
ert'd  with  osteophytes  in  some  place.«),  while  induration  goes  on  attbt 
Wuooth  surfaces.  The  neck  of  the  femur  may  be  surrounded  by  Oit» 
phytes,  and  thus  acquire  n  ohanu'teristic  shape,  t  This  will  »oiiKtiiM 
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_}  in  very  peculiar  forms ;  ia  one  plaoe,  atrophy,  in  another 
formatiuii  of  bone^  in  the  same  case,  alongside  of  each  otlter  iu  the 
same  bone.  'Hic  diseue  not  unfrcqucQtly  begins  as  nodular  prolifera- 
tion of  cartilage,  and  ouds  m  ith  atrophy  of  oarlilagci.  I  think  you  are 
ulreadr  orqtiainted  with  thia  combination  of  atrophy  and  ni^iv  form:i- 
tioa  in  chronic  in  Hum  in:  i  lory  processes;  only  call  to  mind  ciries,  the 
type  of  tiluenitlve  prouesscs;  there  we  also  nnvf  dcätrucLion  going  uu 
at  the  lUcerutcd  surface,  and  extensive  new  foruiations  around  it. 

The  above  clianj^es  in  the  cartilage  and  bone  are  aocotupuniei)  by 
6«.iine  in  the  synovi:d  membrane,  which,  however,  do  not  diOer  much 
from  those  in  clironic  dropsy  of  the  joint;  tlds  contains  a  slightly-tn- 
creaaed  amount  of  synovia,  which  is  cloudy,  thin,  and  mixed  with  the 
ground-down  particles  of  cartilage.  The  nienibmne  itself  is  thick- 
ened, slightly  vascular,  the  elongated  tufts  alone  have  more  vascular 
loop«  iu  thcLJ'  apices.  Parts  about  the  joint  may  participate  iu  the  iu- 
nammatiou — periosteum,  tendons,  and  muscles.  Tbesc  occasionally 
ossify  vet)'  fi]üwly,60  that  (he  ends  of  the  bone8  are  often  covered  with 
bony  masses ;  this  bony  prolifenition  is  sometimes  very  extensive.  The 
form  of  these  osteophytes  is  very  different  from  thnso  with  which  we 
are  alre-adv  noqniiinted;  they  are  flat  and  roundish,  not  shaped  Uke 
pointed  NtalactileH,  but  l<K>k  tike  a  fluid  which  had  been  poured  out 
and  stiffened  while  flowing;  moreover, they  are  not  so  porous  as  other 
DSieophytes,  but  all  Ihe  hiyers  are  of  more  compact  bony  substanct. 
From  these  peculiarities,  which  you  will  at  once  notice  on  seeing  a 
KTics  of  prt^paraf  ions,  the  appearauoe  of  tliis  ^*ariety  of  urtioulur  dis- 
ease is  even  exteriorly  so  characteristic  that,  on  seeing  a  macerated 
preparation  of  the  bones,  you  would  at  once  recoguize  the  disease 
without  knowing  any  thing  of  the  special  case. 

In  Uli»  disease  the  new  formnlion  of  bone  probably  takce  Bucli  a 
peculiar  form,  first^  because  the  process  of  development  is  ao  slow ; 
secondly,  because  hero  the  os&ifiCBtion  is  not  preceded  by  any  special 
vascularity,  as  in  osteophytes  forming  during  the  union  of  froctures 
in  «iries,  necrosis,  ostitis,  etr, ;  if  a  tissue  be  very  vascukr  when  tt 
osaifit-s,  n  [Kimus  lK>ny  substanec  must  bo  formcil,  for  the  more  vnssela 
tliere  are  the  more  holes  llierc  will  be  in  the  bones.  But  in  arthritis 
deformans  the  os&ilication  is  nut  preceded  by  any  considcrablo  new 
fannatiou  of  vcsseb,  the  tissues  ossify  mostly  just  as  they  arc ;  perios* 
tvum,  tendons,  even  Üie  capsule,  ligaments,  and  muscles,  and  alt  tliia 
goes  on  very  slowly ;  this  is  why  the  bone  formed  ia  firmer.  Sometimes 
also  in  the  \iciciity  of  the  bone  in  the  midst  of  tlie  suh<!erou3  celhilar 
tissoe  detadied  points  of  bone  form,  which  for  a  long  time  remain 
isolated  niund  pieces;  subsequently  they  may  perhaps  unite  with  the 
other  bony  masses;  then  they  look  as  if  gluud  un,  and  from  the  form 
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of  the  bony  growth  wo  may  oflen  U;ll   Üic  course  of  its  fuft 
'Hiesc  periurticular  bony  fonnaUous  muv  cause  entire  dislocaitioiii 
die  joint  und  force  it  into  au  abDormiU,  half-liuatcd  positiou ;  Uttj 
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tiiay  even  render  it  entirely  iinmüt'able.  Sometimes  these 
fiirDiations  grow  into  the  joint,  loosen  from  tlu-ir  nitacfanicats,  ni 
bcuouio  luoso  bodies  in  the  joint;  of  vliich  we  sfauU  speak  bertafter. 
Lastly,  chronic  dropsy  may  accompany  this  affection  akö,  and  yon 
may  reacUly  understand  that,  from  all  these  concurring  oiroumstuoH, 
tlie  joint  may  beromo  so  deformed  as  justly  to  drserre  th«  jam 
"arthritis  deformans."  But,  I  again  repeat,  that  all  these  pilbokg^ 
cal  chants  never  lead  to  suppuration. 

Wc  now  oumo  to  the  clinical  appeamnoo  of  this  peculiar  öttm. 
According  to  my  experience,  I  should  distlngnish  three  forms  of  tb 
difiejise  :  one,  which  is  usually  polyarticular  and  accompanied  byos- 
tracfion  of  the  muscles;  a  second,  which  comes  in  one  joint  hi  yoong 
and  middle>aged  peraomi;  and  a  thini,  which  only  ocxnira  in  oldogci 

1.  Polyarticuiar  chronic  rheumatiatn  (urthrite  södbe,  ihetmal^ 
mus  nodosQS,  rheumatic  gout)  attacks  young  or  middle-aged  pcfsw: 
it  is  more  frequent  in  women  tlian  in  men,  and  in  poor  than  In  rfch 
people;  badly-nourished,  ananuic  persons  are  especially  liable  to  it: 
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rttnaj  originate  in  Acuta  artirulnr  rbcuroatism  or  in  a  gonnrrhceal  ii^ 
tiammation  of  the  joint;  after  the  tcrminalion  of  the  acute  or  sub- 
acute diaease  of  the  joints,  BtitTiiHiU),  puiii,  and  swcllinrr,  remain  in  some 
of  thfl  joints,  most  firqueiitJv  in  tlie  kuecs.     But  the  dist-usu  way  be 
chronic  fmm  tlic  »tart,  with  moderate,  unsteady  pains  in   tlie   joints. 
At  first  the  patients  use  their  limbs  very  well;  but  in  Ihe  course  of 
months  and  ^'enrs  the  mobility  gradually  decrpaRes ;  after  cxorlinn  and 
catching  oold,  subacute  dropsies  of  the  joint  come  on,  a  part  of  the  fluid 
may  be  realieorlieil ;  but  the  joint  ahvays  remains  somewhat  stifTcr  after 
every  exacerbation,  sometimes  also  it  is  enlarged,     lu  tlic  morning, 
wlicQ  the  patient  rises,  the  limbs  are  so  stiff  as  to  be  scarcely  mov> 
able,  thou};h,  after  u  few  efforts,  he  gels  along  better  for  the  rest  of 
^Uie  day,  but  toward  ei'eniug  the  joint  again  becomes  painful.    Now  a 
^■^  symptom  gradualiy  arises ;  tlic  musiHes  atrophy,  the  legs  beoome 
^^ÜuDer,  and  are  ltxe<l  in  a  flexed  position  ;  the  atrophying  muades 
have  great  inclination  to  contract,  which  is  constantly  favored  by  the 
abnormal  pofiitlon  of  the  joint.     Meantime,  Üie  general  health  of  the 
patient  remains  perfect;    his  :ip[>etite  and  diguation  aro  good;    he 
grows  fat,  and  only  hna  fever  when  t)ierc  is  an  exacerbation  of  ihe 
joint-trtjuhle.    Tlie  joint  is  not  very  painful  on  pressure;  if  it  be 
morablc,  we  may  feel  and  hear  friction  and  grating  sounds.    Tliis  goe« 
on  for  yeara.    Finally,  ihe  patients  emaciate  greatly,  the  joints  be- 
oome deformed  and  stiff,  or,  as  the  laity  say,  "all  drawn  up;"   if  the 
dbease  be  i>i  the  hi|«s  or  knees,  they  are  bed-ridden,  but  tvllh  proper 
care   may  live  for  years;  the  knee,  liip,   wrist,  ankle,  and  shoulder 
>inta,  are  mort  fref]uently  attadted. 

2.  Arthritis  defomtant  is  almost  always  monarticular,  rarely  it 
icks  similar  joints  on  both   sides;  it  occurs  in  p^'rsons  otherwise 

tiy  and  strong;  I  have  seen  it  somewhat  more  frequently  in  men 
women.  This  form  received  it«  name  from  the  fact  that  in  it 
^leriarticular  periosteal  formation  of  bone  and  the  ground  surfaces 
become  so  extensive  that  the  joint  is  deformed.  1  have  seen  the  dis- 
ease once  in  the  hip,  in  both  knees  of  the  same  p-raon,  one-e  in  the 
toot  and  elbow,  and  twice  in  the  shotildcr.  Usually  there  is  no  assign- 
able cause;  in  some  coses  it  was  preceded  by  luxations  or  sprains. 
These  joints  are  genernlly  painless,  stiff,  dmpsical,  and  often  contain 
loose  bony  bodies,  and  the  synm'ial  membrane  may  be  covered  with 
bttr  tuflsw 

3.  Malum  coxra  »enil«.  If  the  disease  attack  old  prx.jile,  it  is 
tsuallv  somewhat  milder  than  the  had  forms  of  chronic  rUeumatisra. 
The  hip  is  the  chief  seat  of  the  disease,  henoe  the  name  **  malum 

E senile,**  Imt  it  also  comes  in  Üie  ahouMer,  knees,  and  elbow»,  but 
iaily  in  the  fingers  and  great  toes  of  old  people.     Its  rommcnc» 
St» 
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ment  is  uaually  chronic,  tlierc  ia  liLtlc  pain,  but  much  slvfhiou; 
rarely  tlic  imlial  stage  is  acute ;  at  finit,  iiic  jiaticuls  ufien  oatopliis' 
only  of  stiHiiess,  espcci&lly  In  the  nionung ;  afU>r  the  joiat  haa  bo« 
used,  it  grotvs  more  movable,  tbo  friction  is  often  so  marked  Üuttht 
patient  call?  ttic  physician's  attention  to  it>  Attacks  if  ith8ererc|iaa 
and  slight  ft.'er  are  mtwt  common  where  the  fingers  are  tfaeohief  tcit 
of  the  disease;  in  the  course  of  years  tho  Bnger^jointa  are  iDudiife> 
{i>rmcd.  Tlic  great  toe  is  dintocated  uutu-urdly,aud  the  buuy  depoöti 
on  the  head  of  the  first  metiilaraid  bone  become  very  promioenl,  1/ 
the  disease  develop  in  llio  liip,  tlie  patients  limp  slightly ;  in  old  |)<7> 
sons  the  bony  deposits  are  generally  insignificant;  but  the  tliigfab 
gradually  gliortencd,  from  the  wearing  down  of  thi>  head  of  the  fctnr 
and  the  acetabulum ;  the  muscles  atrophy,  the  hip  gradoatly  groitt 
BtiO*;  but  this  may  not  take  place  lor  years.  The  disease  is  raak 
more  frequent  in  men  than  iu  women,  and  thin  people  are  mostliaUt 
to  it»  It  is  rarely  accompanied  by  disease  of  other  orgasa,  parti» 
larly  the  internal  ones,  but  ilie  ntTection  is  not  unfrequently  (baodii 
persons  predis[>06cd  to  chalky  deposits  and  aboornnd  osstTimtiOM; 
rigidity  of  the  arteries,  ossification  of  the  ribs  and  int4>rrcrtefanlcu» 
tilagcs,and  anterior  spinal  ligaments,  are  often  present  in  patican  fl^ 
fering  from  malum  senile. 

The  dtoffnusis  is  esfiy ;  after  the  above  description  you  vottld  not 
readily  mistake  the  disease.  If  the  affection  attack  a  single  joist  la 
a  young  person,  wo  may  at  first  be  doubtful  if  it  is  a  cane  of  funjjouil 
inflammatiim  or  of  arthritis  deformans ;  hut,  after  further  obsenatioa, 
tlie  diagnosis  will  be  easy.  In  the  later  stages  it  mi^i  also  bt  ■» 
taken  fur  fungous  Uiflammation,  with  caricfl  sicca,  where  we  also  fad 
Biruphy  of  tile  muscles  and  friction  in  the  joint,  and  whit^  alfon» 
a  very  chronic  course  in  yoimg  and  otherwise  healthy  subjects;  bulio 
oarics  sicca  there  are  never  such  extensive  deposits  orotmd  the  jc 
RS  in  arthritis  deformans,  and,  even  when  of  long  duratimi,  tbe 
shows  no  tendency  to  suppuration.  MTicn  the  chronic  rheuo 
articular  inflammation  occurs  on  both  sides,  or  attacks  sevcrtljoiitt 
at  once,  and  is  accompanied  by  the  reflex  contraction  of  the  mwdrs 
due  to  irritation  of  the  synoviid  membrane,  the  disease  cannot  licwiy 
tjiken.  Rheumatismus  ncMlosius  is  often  o^mfoiinded  with  gout,  hetntm 
the  effect  of  the  two  diseases  on  the  hands  and  feet  isaomewbilsn» 
lax.  But  gout  is  so  chiiractcrized  by  its  specific  attacks,  and  hj  llw 
excretion  of  uric  acid,  that  it  should  be  rcgardci]  as  a  different  diicaN; 
we  have  already  spoken  about  this. 

The  prognosis  of  polyarticular  rheumatism  is  vciy  bod  fts  regu^ 
reoorery;  when  it  attjicks  old  persons,  I  consider  it  entirely  ImwiNa 
In  youug  p:Ltient8,  by  very  careful,  perastent  treatment,  the  diMOM 
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may  eomef  imcs  be  arretted  at  a  certain  point,  and  sliglit  iinpro\*cnieDt 
be  attiiine'J ;  but  even  tliis  is  very  difficult,  only  a  few  cases  are  enure« 
ly  cure^.  Theae  unfavorable  results  are  tine  to  tlie  anatomical  prod» 
ucts  of  this  disease ;  tlie  worn^own  cartilage  and  bone  are  not  !«• 
placed,  the  btuiy  dc}>u}iiis  are  not  renbsorbed,  they  are  too  firm  and 
solid;  ilie  nutrition  of  ilie  nniecles  fails  to  be  excited  by  the  natural 
motion  of  the  limbs,  for  they  are  almost  too  weak  to  put  in  action  the 
»tiff  limbe.  When  you  have  surJi  a  patient  to  treat,  arm  yourself  with 
patience,  and  be  not  surprUed  if  he  ccmsulls  first  one  then  anotlior 
physician,  and  Bnully  nil  the  quacks  about,  and  lastly  blaines  you  for 
the  origin  and  extent  of  his  disease. 

Of  course,  even  lln-ec  {-alicnls  must  be  treated;  the  surgeon  cannot 
pick  out  the  curahle  cases,  the  inctiinMc  and  dying  also  have  claims 

;r  hi«  nid,  and  where  we  cannot  aid  we  should  nl  least  try  to  alleviate 
mitigate  the  disease.     Chronic  rheumatic  inßumniation  of  the 

lint«,  by  its  aimultaneoua  occurrence  at  different  points,  shows  thai 
it  18  not  due  to  a  local  itijur%',  acting  on  a  special  joint,  but  frequently 

t least  1o  a  conEtitutional  cause;  the  enigmatical  rheumatic  diathesis 
often  blamed  for  the  tendency  to  inflammation  of  the  serous  mcm- 
ines,  and  exudations  in  the  joints  and  muscles,  hence  we  employ 
flntirlieutnatic  reracdic*.  The  pcisistcnt  cmployrociit  of  iodide  of  pot^ 
ash,  of  colcliicum  and  aconite,  of  diaphoretics  and  diuretics,  is  reo 
ommended,  althcmgh  little  benefit  has  been  observed  from  them ;  but 
there  is  nothing  else  that  is  better,  at  least  nothing  to  act  specially  on 
khe  rfaeuroatism.  Besides  these  remedies,  and  those  called  for  by 
Htecial  peculiarities  of  the  case,  warm  baths  are  highly  recommended, 
^irticuhirly  the  indifferent  thcmiul  baths :  Wildbad  in  WUrteinborg, 
Wild  bad -Gastein,  Baden  in  Zürich,  Dadcn-Eaden,  Tcplitai,  Rogaz  in 
SL  Gallen;  besides  these,  salt-butha  may  be  given,  especially  where 
Ott't^  is  commencing  muscular  atrophy.  Special  attention  shmild  be 
^bid  to  tiio  climate  of  these  watering-places,  for  all  of  these  patients 
are  very  sensitive  to  cold,  damp  weather.  ITot  sulphur  spring»  (ihotdd 
be  tried  very  carefully,  and  given  tip  at  once  if  a  stibacutc  attack  occur 
after  their  use.  If  the  patient  live  in  a  climate  where  the  winter  is 
cold  and  damp,  he  should  l»e  sent  to  winter  in  Italy,  but,  for  fear  of 
pOBstble  cold  weather,  should  only  go  to  places  like  Nice,  Nnples,  Pa- 
lenno,  etc.,  where  the  houses  are  well  built^  Dump  dwellings  should 
be  most  carefully  shunned.  The  patient  should  keep  warm,  always 
wear  wool  next  the  body,  and  the  affected  joints  should  be  wrapped 
in  flannel.  M'atereures  are  much  recommended,  and  show  some  bim> 
ceasful  cures;  when  sensibly  used  by  physicianf«,  and  not  simply  by 
proprietors  of  the  establisliments,  they  arc  certainly  appropriate,  and 
prove  peculiarly  advantageous  by  hardening  the  patient,  and 
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rendering  him  less  siiä^-cptible  to  cxtrnirtl  influences,  C8| 
catching  cxjld;  tnurcuvcr.  drinking  quuutities  of  uateri  mid  the 
piug  up  after  the  batlis,  Imre  a  diuretic  and  dlitphoreitc  effect ;  beside^ 
this  mode  of  trtvitniont  )i.is  the  ndv'nntag)::  that  palients  will  folknrit 
out  conscientiously  and  p<>rsevcringly,  white  they  soon  tire  of  ialäag 
mecUcinea;  a.<i  i^  %vc\l  knuwn,  hydropatlis  soon  become  enraptured  vitb 
the  srstem,  and  arc  very  sutisf:ictury  piitiuiita  even  where  the  tntv 
meut  is  uttsuL-cesäful.  Ucuce,  if  the  palleitt  be  uot  too  much  ithi& 
lated,  and  have  no  di»>inclinaiiQii  to  the  Irentmeut  (aa  futirmHittt 
happens),  it  should  be  trird,  hut  should  be  continued  at  loaatijw 
to  be  of  any  real  benelit,  Russian  vupor-lMiths  have  also  been  «uocc» 
ful  in  sotnc  case»,  as  have  also  pine-needle  bath».  In  budly-nourisbfu 
patients  the  diseiuic  has  also  been  cured  by  eod-Uver  oil,  quiniur,  «ad 
iron.  For  local  treairaent  we  may  nib  in  \'urious  thinfr^ — the  frictiou 
is  doubtless  the  most  important  part  of  the  applioatioii ;  you  may  «r 
iodine-oiulment,  simple  grease,  volatile  liniment,  etc.  Strong  derin 
tive  remedies  arc  of  no  use,  and  even  tincture  of  iiKline  is  only  bay 
(icial  in  subacute  attacks,  in  which  cases  blisters  may  also  be  trial 
Be  careful  about  appl^ini^  powerful  irritants  to  the  joint;  in  chronic, 
torpid  cases  douches  may  prove  very  eflicaciuus;  even  hot  oriten) 
^uohes  &nd  local  sulphur-hutlis  have  proved  benoHcial  in  aoroeäüKi; 
but  in  other  casca  even  the  mildest  sliower^bath,  frotn  a  footlngii, 
proves  too  Irritiktiii^;  we  cannot  always  prophesy  the  cfTectf  the 
patient  should  try  it  i-iircfiilly  under  the  suprrvisiun  of  Ih«' wjrgwia; 
as  soon  ns  pjiin  is  exi-itod,  the  douche  should  1>c  stopped«  aiwl,  tfkf  i 
period  of  rest,  be  tripd  with  new  precautions;  if  the  pains  uotoew 
again,  and  increase,  the  douches  had  best  be  ^ven  up. 

Should  tlie  b'mbs  be  kept  at  rest  or  moved  ?  For  various  mua 
perfect  rest  is  not  desiniblc :  lirsi,  because  the  joint  would  bermr 
stiff,  often  in  a  very  imiavorable  |>o»ition;  secondly,  because  ahsolote 
rest  »till  more  increases  the  atrophy  of  the  muscles.  Mo«Ienile  tnoüoo, 
both  passive  and  active,  avoiding  tJie  excitation  of  puin  or  fatigor, 
should  be  matle;  the  patient  may  make  the  passive  rontions  «rithhit 
own  haiuls,  <ir  with  the  very  ingenious  machine  invented  br  Bitnntl 
for  this  purpose.  Lnsily,  we  must  add  something  aKmt  muvulir 
atrophy.  We  at  tempt  to  strengthen  the  muscles  hy  frictiüu,  «Iqp 
tricity,  and  regulateil  movements  both  active  and  passive;  bcracBT*' 
tJTe  gymnastics  so«i>etimos  prore  beneficial.  But,  to  be  of  boae£i, 
any  of  these  methods  of  treatment  must  be  followed  pcrscvcringly. 

From  this  theratwiitical  review  you  see  we  are  not  poor  in  remfr 
dies  that  may  prove  stu^iceable  in  clirt>nic  HtcumatUm,  hut  all  tiiesr 
modes  of  treatjncnl  are  exjwnsive  and  often  unattaiuaMe  hr  pMl 
pntienis,  nnd,  as  lliis  chiss  are  peculiarly  liable  to  the  discur,  tbei 
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are  very  unhappily  aituatcti  in  regard  to  it.  Sinoo  dry,  warm  air,  good 
nouriabinent,  protection  from  catc-bing  cold,  aud  baths,  arc  seldom 
to  be  found  in  the  dn'clUngs  of  the  poor,  and  since  tJiesc  arc  &b- 
itolute  iicccsulics  for  the  treatment,  the  prescription  of  expen&ive 
medicines  ia  a  pure  waste  of  money.  Still,  I  ap^iu  repeat,  the  sooner 
these  patients  come  under  treatment,  the  more  recent  the  disease,  tlie 
more  ytm  may  expect  from  treatment.  Von  may  ßomctinies  arrest 
the  disease.  If  the  malady  be  alroady  far  advaiiciHl,  its  arrest  is  more 
diflieult,  and  a  eure  is  rorely  to  be  cxpecte«!.  1  believe  that  most 
cuea  of  malum  coxn?  senile  arc  inmirable;  still,  oven  there  the  above 
rcmediefl  form  the  rational  treatment.  Artlmtis  deformans  monar- 
ttcuiaris  ia  incurable.  If  the  joint  be  mueh  deformed,  you  may  resect 
it  or  amputate  the  limb. 

[In  the  elbow-joint  the  abnormal  mohility  cauxed  by  eraootbing 
off  of  the  bono  ia  particularly  noticeable  ;  iu  typical  case^  the  bones 
of  the  joint  may  readily  be  luxated  in  any  direction,  and  by  trac- 
tion on  the  forearm  may  be  separated  two  eeotimetres  ;  the  elbow 
forms  a  wabbling  joint,  in  the  tttrielest  Minse,  on  which  the  muscles 
no  longer  have  any  effect  ;  their  points  of  insertion  being  approxi- 
mated, the  muscles  prove  too  long  for  normal  function. 


B  Joint  affc^ions  of  syphilitic  nature  occaitionally  occnr  pnder  tbfe 
form  of  arthritis  deformans  ;  these  neither  belong  to  the  acute  pe- 
riod iraineilialely  after  infection,  nor  lo  the  results  of  development 
of  a  bony  gumma.  'J'hcir  exisleuoe  is  denied  by  some  siirgeonH,  in- 
correctly 1  am  sure  from  my  own  experience.  For  I  have  occa- 
sionally seen,  in  children  with  hen^ditary  Syphilis,  chronic  articular 
iiiilammations,  especially  of  the  knee-joint,  and  symmtirical,  char- 
acterized by  moderate  collection  of  tlnld  and  eonftiderahlo  thickcti- 
ing  of  tlie  ends  of  the  bone«,  particularly  of  tbe  condyles  of  the 
femur.  Tliese  have  no  tendency  to  xuppurate,  they  are  moderately 
painful,  the  increased  sixe  of  iIjp  epiphyses*  impedes  motion,  espe- 
cially pcrft^ct  extensiion  ;  that  thefc  processes  are  of  K|>eeific  na- 
ture is  shown  by  the  frequent  coincident  occurrence  of  iritis,  and 
by  the  striking  results  from  antisyphilitio  treatment,  especially  by 
iodide  of  potash,  without  local  applications  ;  thickening  of  tbe  ends 
of  the  bone  disappears  quickly.  I  know  of  no  post-mortem  ex- 
aminations of  such  case«.  Mesides  these  there  are  cases  of  syphilitic 
disease  of  the  joints,  also  more  parliealarly  of  the  knee  where  the 
cartilage  ia  destroyed  and  largely  replaced  by  hard,  filamenfan.*, 
brawny  connei^tive  tissue  ;  the  wh«>le  synovia  is  thickened,  covered 
with  tufted  proliferations,  which,  however,  have  not  Iho  character 
fuDgous  granulations,  but  consist  of  firm  connective  tissue  and  fat ; 
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tlje  Lonfs  remain  unrliangcA  nio  clinical  symptoms  are 
distingiiisbable  from  those  of  arthritis  deforman« ;  moderate  pai 
and  impairment  of  motion  only  have  been  obsorved ;  there  is  no 
suppuration  ;  the  ditteoi^!  i»  seen  in  young  persons  (iwenty-fiye  to 
thirty  years),  and  accompanied  by  other  tertiary  affectiona.  Tliis 
dieeaoo  differs  from  arthritis  deformans  by  the  absent-e  of  filamen- 
tatioii  and  proliferation  in  the  cartilage  and  the  smoothing 
the  articular  surfaces.] 


firm^ 

iecdS 
looseV 
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IX>0!*R  BOIHES  IN  THB  JOINTS  (HÜRRS  AIETICDIAIIBS). 

Bt  tliese  loose  hodt'ea  in  the  joints,  we  mean  more  or  less  Gm 
l)odies,  forming  in  a  joint»    We  exclude  foreign  bodies  entering 
joint  from  withoul,  such  as  ne^-dlos,  bullets,  etc,  or  detached  pi 
of  bone,  lying  loo^e  in  the  joint.     There  arc  two  varieties  of  li 
bodies :    1.  Small,  oval  bodies,  n-sctnbling  melon-geeds  or  irregular  in 
shape,  which  usually  fortn  in  lurgv  uumbcre,  imd  on  microsoopical  rz* 
■miuatiou  arc  found  Co  consist  of  librine.     These  form  in  joints  with 
chronic  dropsy,  and  are  dei^osits  frum  the  qualit«livi-ly  und  quauli! 
lively  abnormal  synovia,  jii^t  as  the  analogous  bodies  are  in  dropsy 
of  the  sheath  of  tlia  tendons ;  blood-rJots  niay  also  possibly  serve  as 
a  Bouree  of  origin  of  such  boflies.     ITiia  form  of  loose  bodies  never 
roquirtis  any  opt^mtion  ;  it  is  simply  an  aci.'^idental  acrompaniment  of 
hydrops  arlirulurum  chronicus.     Oc«;aaionnlly  we  may  predict  their 
presence  from  finding  soft  frirtinn  when  palpating  the  joint ;  this  does 
not  change  the  treatment  of  chronic  articular  dropsy,  and  only  oobi* 
plicales  it  in  that  it  rendera  more  dilfiindt  the  eventual  reductiooo^ 
the  joint  to  its  nomml  size. 

2.  The  other  variety  of  articular  bodies  is  of  cartilaginous  firv- 
ness,  generally  containing  hnne-iniclei,  sometimes  adherent,  at  olbws 
qm'te  loose  in  tlie  joint,  Tlie  form  is  quite  %*aried,  being  sonietimM 
very  odd.  The  name  "joint  mouse**  (Gelenkmaua)  may  harasrian 
from  some  accidental  «hape,  reoembling  a  mouse.  [Tiifse  I0«** 
bodicH  are  usually  about  tht*  size  of  a  smalt  bean  or  an  almond : '" 
the  VjtJina  Museum  is  one  about  as  large  as  the  calcaneus,  whic'* 
is  attached  by  a  pedicle  to  the  cap8uk>  of  the  knee-juinU  I'cfl 
ue  fouud  in  the  knee  of  an  old  woman  was  almost  a»  largess  tlif 
patella,  and  caused  but  little  suffering.]  Thew?  bodies  an-  alwaf 
rounded,  but  seldom  regularly  oval  or  round,  being  usunlly  «'»lul^ 
or  warty  ;  their  shape  is  that  of  the  osteophytes  id  arthritis  f^e^o^ 
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Mitroscopicälly  (Ley  consist  of  a  tliiii  covmiif^uf  Ixuu  Glameu- 
tary  or  liyalinf?  cartilage,  wUich,  from  the  centre,  ossiries,  or  sonietiuics 
only  calciti^B.  As  these  cartilages  ore  mostly  orgimizcd,  they  cannot 
be  re^axiled  as  depoiiitfl  fmin  the  sjiiovia ;  but,  evt'n  if  found  quite 
free,  t}«"y  must  formerly  have 
been  connected  with  and  have  '^  ^**- 

rSormcd  in  Uvins  tissue,  and  tiul>> 
(uently  become  detached, 
le  actual  prooesB  is  as  ful- 
>wb:  These  bodies  are  mostly 
osteophytes,  whiHi  liavo  en- 
tered tlie  joint  from  without; 
rarely  t'avy  form  in  the  apices 
of  the  M'liovitd  tufts.      Even 

^^Mwmally  Utere  ore  sometiniua 

^■ikrtilago-ocll«    in    the    tufts ; 

^^Hiese     may    proliferate,    and 

^Blius  in  tlie  tuft  we  should 
have  a  curiilugo-nuclcnis,  a 
oarliJuf^tuinor,  an  enchou- 
droma,  which  bubsequently  os- 
stties  Crom  the  centre.  For  a 
time  this  tumor  remains  at- 
tacIicU  to  the  luft,  but  tiiially 
it  breaks  off  and  then  lies 
loose  in  the  joint.     But  by  far 

^^Be  most  fr(H)uint  form  of  these 

^^fctieiilar  bodies  is  from  the  for^ 
mation  of  ossifying  cartilages 
(osteophytosj  in  tlie  onr^s'ilt; 
uf  the  joint  iinmediut^-ly  un- 
der the  synovial    membrane, 

which  may  enter  the  joint  and  nually  tear  loose  and  bewime  free.  It 
is  prohid>l(>  that,when  onco  detached  and  lying  free  in  the  joint,  the-se 
bodies  do  not  grow  any  more ;  although  it  is  not  impoasible  that  they 
mig^t  derive  Uicir  nutriment  fioni  tlic  synovia.  The  development  of 
loose  bodies  is  always  accompanied  by  some  dropsy  of  the  joint;  |k*j* 
baps  tlie  latter  is  occasionally  the  primary  disease.     Loose  bodies 

'      occur  almost  exclusively-  in  the  knee-joint,  and  only  in  adult  patients; 
tbej  are  very  rare,  perhaps  the  rarest  of  articular  diseases.     There  is 

I      an   imdoubti'd  connection  between  the  formation  of  articular  carti* 

I      Uges,  arthritis  deformans,  and  hydrorthrus.     These  disejiscs  are  of  the 
auDG  class,  and  from  a  possibly  congeniljil  or  developed  general  dialh 
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mis  ihv.y  form  a  contrast  to  tha  fungous  and  fungoua^  jppuntjw 
articular  tniUmmatiana. 

Tlie  symptoms  which  may  be  ooiuidered  as  characti?rislic  of  üia 
existenc«  of  free  bodii'a  in  tlie  joiat  are  as  follows  :  The  patient  lui 
long  had  moJeraU)  dropsy  of  the  kuce-juintf  and,  while  walking,  mti^ 
denly  lias  a  severe  [iniu,  which  prevcuts  biä  wnlkiiij^  for  tlie  tiitieW 
ing;  the  ktiec  aUiiida  beUveen  llcxion  and  cxteni»ion,  und  eaaoott» 
moved  till  it  1ms  been  ruhbed  in  a  certain  way.  Tliis  syiuplomisdue 
to  tlie  loose  body  being  caught  between  the  bones  forming  the  joint, 
between  the  aeniilunar  cartil.iges,  or  in  one  of  the  synovial  sacs.  Uut, 
oven  before  this,  these  piitietUs  nsiiully  complain  for  weeks  or  tnoQib 
of  weakiiuiMi  or  slight  ptiin  iu  the  kuec,  and,  as  already  Hlated,  caiai- 
nation  wUI  generally  ahow  a  slight  aiuount  of  drop^ty  there.  Vtm 
the  peculiar  mode  of  oouurrcnce  and  subsidence  of  tlie  pain,  lli«  pa- 
tients themselves  often  suspect  that  there  is  a  movable  UhIv  id  tbuir 
knee-joint;  not  unfroqiiently  they  can  feel  it  distinctly,  and  <m,hj 
certjiin  motions  of  the  joint,  render  it  perceptible  to  the  surgeon.  In 
other  cases  tlie  surgeon  does  not  feel  tlie  body  till  after  fiemnl  ex- 
aminations, »nd  can  move  it  around  in  viiriuus  directions;  it  oft^i 
di3appe:Lni  again,  and  it  way  be  several  days  or  wceka  before  itigiis 
comes  in  a  position  where  it  can  be  felt«  These  syiuptotns  only  I» 
oome  very  evident  when  the  binly  h  dcUichetl.  While  stUI  adherent, 
ur,  if  too  largo  to  bo  caught  as  al>ore  meniioncd,  it  causes  little  or  to 
ditHcuUy. 

Ht^nee,  altliough  I  he  inconvc.ücncea  of  a  loose  body  and  of  a  malt 
erate  dtxjpsy  of  the  knee-joint  are  not  always  great,  and  du  tul 
iniTcasc  S[X)nt:incously,  ur  go  on  to  suppurative  iiillanimatiun,  avl 
only  have  occasional  subacute  iullamtuation,  with  serous  ulTusioaafbr 
some  exciting  cause,  still,  in  other  c»ses,  the  pain  from  tbo  squeedng, 
and  the  anxiety  »hoiit  being  constantly  liable  to  it,  are  so  gnat  tWt 
many  patients  imperatively  demand  aid. 

The  attempt  to  6x  these  bodies  by  adhesive  inftanimatioa,  tuliioed 
cither  by  a  compressive  bandage,  tlucturc  of  iodine,  or  bliaters,  !«■ 
hud  little  success.  The  operation  consists  in  the  extraction  of  tbe 
foreign  body ;  it  is  done  a»  follows  :  The  loose  body  Is  pressed  tigfctJif 
under  the  skin,  at  one  side  of  the  joint;  the  skin  over  it  is  Htm 
pressed  strongly  upward,  and  put  still  niore  on  the  atrctefa ;  th«  cut 
through  the  sltin  and  nipsnle  down  on  to  the  body,  Knd  lot  thelsttcr 
spring  out,  or  lift  it  out  with  an  elevator  (perfanps  an  rauHipooiifit 
Fock  has  done) ;  instantly  dose  the  wound  with  the  finger,  extcnf 
ÜIO  leg,  let  the  skin  return  to  its  normal  position,  so  that  the  mt  id 
it  lies  lower  than  in  the  capsule,  and  the  two  wounds  tW  no(  oonnih 
nicate  directly;  the  skin-wouud  is  now  to  be  clowd  uitb  suttiresaod 
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plasters,  and  the  limb  extended  on  a  epHnt ;  a  plastfr-spl'tnt  would  be 

very  suitable  here ;  une  might  be  niade  with  a  largo  optiuiu;^  atiJ 

applied  tiven  before  the  operation.     According  to  the  Symptoms  of 

inflammation  th^t  arise,  the  Crcatitt(.>nl  Cor  tniumiitic  itiHaiiiiiiaiions  of 

I     the  joint  i»  to  be  instituted.     lu  former  times  thL-sc*  opcnitions  were 

^^Ury  unftirtunate  ;  thev  were  not  unfrequently  followed  by  severe 

^Hlfluinniatiun»  of  the  joint,  and  occasionally  the  sur^on  had  to  con- 

"    ^atulate  liimscif  if  he  saved  the  patient's  lifn  l«y  aiii|Miialin;?  at  the 

I     thiji^h.     The  modes  of  operation  were  often  changed  ;    tinally  that 

I    above  dßsoribed,  which  is  the  Btmplost,  carriei  the  day,     lufck  per- 

I    formed  this  operation  five  times,  always  with  aucceas.    Tlw  symptoms 

I    of   iuflamm:)tion   were  insignificant,  and  the  patients  cDuld  usually 

I    return  to  their  oc(^upationa  in  a  fi*w  weuks.     As  in  tho  extraction  of 

,    cataract  or  veaieul  calculus,  much  depends  on  the  operulion  being 

-well  performed  and  without  muoh  bleeding  or  other  liiuileranee.    if  a 

'    loose  body  causes  no  inconveiiieuce,  we  may  apjily  a  knee-eap  to 

I   Xiniit  the  dropsy  and  give  the  joint  a  ocrljiin  amonnt  of  lirmness,  fso 

i   ^bat  there  shall  not  bo  too  much  motion ;  this  often  gives  the  patient 

>    ^reat  rest. 
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APPENprx  n. 

KBDROSes  or  TBE  JOINT» 


iT  nenrosea  and  nouralgia»  we  mean  diseases  characterized  by 
typical  or  irregular  pains  whose  causes  we  cannot  tirid  in  any  change 
of  tissue.  Wc  assume  that  there  is  a  functional  disturbance  in 
the  nen'es  without  morphological  changes.  Tliere  is  no  doubt  that 
there  are  purely  functional  disturbances,  whi<.-h  we  call  weakness 
and  irritatiun,  in  the  tissue*,  and  especiolly  in  the  nerves,  wher«  for 
our  Rens!*s,  even  wiih  alt  modern  aid«,  no  morphological  or  chemi- 
cal changes  are  diÄCoverahle,  either  during  Hfi^  or  after  death.  We 
cannot  suy  if  su<:h  clianges  do  nerertheh^ss  exist  ;  u'hat  we  cannot 
perceive  with  our  senses  does  not  exist  for  us.  So  that  stjite  of  the 
joint  where  there  is  pain  for  which  we  can  End  no  physical  cause  is 
called  a  "neurosis  of  llio  joint."  Tlie  [wiins  arc  never  typical,  i.  e., 
ocjurring  at  certain  hours  of  the  tlay  in  paroxysm«,  as  in  neuralgia 
of  the  trigcmi:in%  for  example.  Jirodie  Hrst  classed  neuroses  of  the 
joinu  as  special  diseast;«.  Knnnarch,  Stronwijer,  and  Wtrn/ter  have 
of  late  paid  special  attention  to  these  affections;  according  to  them, 
the  group  shouhl  also  include  those  cases,  with  slight  but  still  per- 
ceptible anatomical  chan.ues,  where  pain  and  funoiionul  disturbance 
arc  the  chief  symptom»,  and  their  severity  is  out  of  proportion  to  the 
^Mj>parent  causes  of  disease.    'I'Hiis  would  place  neuroses  of  the  joints 
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among  hy|»enestliepias  with  tlteir  reflex  complications ;  in  iIm»^ 
would  cUs8  llit*ni  will)  hysteria  and  liypocltotuirtE.  The  case«  Üwt  j 
have  seen,  which  rioiii  the  dcfiCTiptloiis  of  authors  were  (o  be  pUnd 
in  thiti  claüs  ^  formeriy  rcgurdod  as  itligfit  dlifrase»  of  tk«  jobb^ 
whoso  tiyinptuins  were  c>xa;rM%rated  in,  or  e\'eo  simulnted  by,  intn. 
iciil  women  and  gif\s,  or  souiclimes  as  romnienein;);  and  not  %■«(  wW. 
iluliot^d  di&eiiaes  of  joints  or  bones  ;  and  lastly,  stjint-timt'S  as  gmt 
rensitiveness  remaiiitng  after  the  dlaeaao  bad  run  it«  oours«.  hii 
well  to  have  a  name  for  thi.i  gniup  of  cases,  but  they  are  notillie 
be  vit'wvd  from  the  suiiie  point  or  trt:ated  in  the*  same  way.  G«- 
erul  mbdieal  experifiioe  and  knowU-dge  of  human  natarp  must  ilil 
most  in  the  treatment  of  hysterical  palientü;  Um  piN!uIiju-itics  inl 
persist^npo  of  women  in  currying  out  simulated  conimrtiDM  uul 
spasms  is  iiioreuible  to  any  one  but  an  experienced  physicisn.  Hr». 
taria  ia  really  a  me nfil  disf^nse,  nfien  incurable,  or  only  temporanli 
flursble.  For  lesi^enln;;  t)i«  aeasitiveness  of  joinia  wc  mny  uytdi 
douc-bes,  bath»,  sea-bathn,  or  active  use  of  thn  joint ;  lbr>  ta$t  ii 
especially  advised  by  Kimarch.  Slill,  in  just  audi  nenroMf«^  whifi 
bad  reinuiucd  after  disease  of  the  jüinti«,  T  have  seen  benrlici&l  ef- 
fects from  iheniial  raud-baibs  and  electrical  treatment  BcDcfil  wj 
also  be  expected  from  uiussnge. 
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LECTURE   XLI. 

Anohjlosen:  Varietleo,  AnHtomj,  DiuffnMia.  TTMtmcnt;  Grndiul  Fonnl 
Op^miiDDii  with  tlM  Kalfa. 

TnD  know  that  by  anchylosis  we  mean  a  stilT  joint,  but  f  must  iM 
that  this  designation  is  tiscd  onlv  when  the  process  whirb  cautM  tlw 
Btiffnesa  of  thn  joint  lias  ncnsed  ;  that  is,  when  the  limttatiooortotil 
loss  of  mobilitv  of  the  joint  is  the  only  morbid  symptom  present.  Kct 
iD&liinc<>,  if  during  an  inflammation  of  the  knee  or  hip  the  limb  be 
6tron)i;Iy  flexed  by  invobmtnry  continuous  coulraelion  of  the  nrawki, 
and  the  joint  cannot  be  extended  on  aceonnt  of  the  pnin,  nhboo^ 
it  should  be  moehanirally  possible,  we  do  not  call  it  anchylojäiirf 
the  joint,  but  articular  inHatnmation  with  contraction  of  (be  tniudok 

The  oitisrs  why  a  joint  cannot  be  extended  after  the  tubfhlm 
of  (he  acute  inninnmiition  are  partly  mechanical  hindcrauces  eilbrri 
the  joint  or  exterior  la  il,  or  in  parts  aetualty  bclon;rinK  to  the  jnii'. 
A  muscle  shortened  by  almpby  nnd  shrinkinir,  a  strong  v*mntr»nnJ 
cicatrix  of  the  skin,  espceinllv  when  on  the  Oeior  fti'ile  of  iba  limb, 
mny  gently  impair  the  nnrmal  mobility  of  the  jnint;  sui-b  casvatn 
not  meant  when  we  speak  brii»Qy  of  anchylosis;  ihorare  termed  nv- 
cular  or  cieatrioia)  contraction.     Should  we  t«nn  these  varieties  ti 
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loo  ancliyloscs,  it  is  well  to  disUnguisli   thom  aa 
Licraal  causes,  aupliylosia  spuria,  etc    Now,  uc  lia%e 
ÜioM  cases  of  sliJTiicHs  of  tlie  joints  wliicb  arc  caused  by  juith- 
riciU  changos  of  parts  actually  pcrluiiiiiig  to  tlie  joint;  uiiiJer  tliis 
bead  we  have  the  foliowiug  eases: 

1,  CIcHtricial  ailhcsions  between  adjaeeiit  surfaees  of  the  joint 
itself;  these  may  differ  g^^aily  in  variety  oiid  extent;  tliey  form  after 
cure  of  fungous  articular  intlaminations,  by  adhesion  of  the  proUfer^ 
ating-granulating  surfaces  ;  stringlike  adhesions  arc  thus  foniicd,  like 
those  betu'een  tiio  costal  and  pulmonary  pleura,  or  else  thiire  are 
thick  extvnsivc  udhcsiuDS  of  the  surfaces;  along  with  this  state  the 
catlilan^c  may  be  partly  preserved, or  it,  together  witJi  fMirt  of  the  bone, 
may  be  destroyed.  Generally,  these  ndhesirjns,  like  othi^r  cicatrices, 
are  formed  of  connective  tissue;  in  other  cases,  especially  when  the 
joint  remains  perfectly  quiet,  this  cicatricial  tissue  oesiiios,  and  the 
ttro  articular  surface«  are  united  by  bony  bridges,  or  else  tlio  entire 
Gorfaoes  arc  completely  soldered  together  (Figs.  1U4-I06). 
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li'ÜUt  tfibetUia»  In  K  ifMOlsd  elbow  Joloi  fhXB  ut  t<lnlt,  ahnoat  Mtnntt  *ta*. 

i,  Furtlicr  impciJiiDütils  to  tnobility  are  dcntricial  shrinkages  of 
|^)jif  articular  ca|>su1e,  of  the   accessory  ligaments,  und  even  of  the 
HSBUimar  cartilages,  which  may  also  be  entirely  dc'stroyetL    These 
rctcfttriciaJ  contractions  occur  not  only  nt  places  where  fistula?  have 
fbrmpfl,  but  also  when  there  ttns  bi^en  r»  (suppuration,  for  any  tissue 
that  has  long  been  infiltrated,  and  so  more  or  less  soften»!,  subse- 
quently shrinks  some,  after  the  process  bos  run  its  course. 

3,  A  not  insigiiincitnt  iinj>cdiincnt  to  mobility,  and  one  uliicb  is 
the  cauw?  of  its  occasional  non-reeun-cnco  after  extensive  fungous 
inflammations  of  the  joints,  lies  in  the  adhesion  of  the  walls  of  the 
synovial  sacs  about  the  joint,  whirh  normally  should  glide  ovi-r  each 
oilier.  To  render  this  clear  to  you,  I  must  touch  on  the  normal  con- 
itiooB  of  the  larger  joints  in  motion.     The  capsule  of  the  juiiil   is 
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oever  so  clastic  as  to  adapt  itself  by  tliis  nieaus  alone  to  all  pontio« 
of  the  joint.  If  rou  iniag'iiic  a  humerus  lyinf^T  oa  tlie  thorax,  Uieoii 
ihc  luwer  purt  of  the  juiul  the 
cupsule  would  huve  to  be 
firmly  drawn  together,  above 
it  would  huvc  to  bo  ^realty 
sireU;liod ;  if  you  iraogiae  the 
urtn  raised  as  liigh  as  posfiibh% 
the  uppLT  part  of  the  capsule 
would  huve  to  be  strongly 
drawn  togclher,  and  Ute  lower 
stretched;  tbe  articular  cap- 
Bule  would  tuire  to  be  a«  ela»* 
tia  oa  rubber ;  this  is  not  the 
ease:  on  ohuuj^'iiij,'-  the  extreme 
positions  of  the  joint,  it  wni- 
iracts  little  or  nut  lit  uU;  it 
folds  up  iu  rertAiti  directions ; 
if  the  position  of  the  joint 
clmnges,  the  fold  smooths  out, 
and  on  the  opposite  side  which 
was  previously  smooth  another 
fold  forms  in  the  ciipsule.  You 
here  sec  peTpondifuhir  sections 
of  the  shoulder-joint,  pumllel 
to  the  anterior  surface  of  the 
body  (seen  fruto  the  front,  af- 
ter Hetiie)  in  an  elevated  posi- 
tion (Fig.  107),liauging  by  the 
side  (Fig.  108). 

If  the  synovial  mombraae 
become  diseased,  the  joint  usu- 
ally remains  in  a  certain  posi- 
tion, the  huniems  is  generally 
depresscil,  ilie  lower  part  of 
the  synoriid  sac  (Fig.  108,  a) 
may  suppunite,  shrink,  and 
become  adht>r«_>nt  ;  then,  even 
if  the  joint  wen*  otherwise 
ticulthy,  it  would  be  iDiposäi- 
ble  to  raise  the  arm,  because 
ibc  capsule  at  the  lower  part 
t»f  the  jotni  could  oot  unfold. 


l\imril((e  clcAlricUl  adlueaton  of  Ui«  ■rr.fiii' 
fnt.T'^  »r  Via  rUmw-y^iat  of  achtlit.  iui  i-u-Lya 
■It  Uio  haravrai  and  vui  of  Ibir  qIkiu«  (* 
»trujrod :  (wUoD  lttii|[tbwlM,  Uionl  »IN. 
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iruai  Ml  m'.alt  i  «boat  aaUnBj  tlm. 
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cartilage  remains  intact;  the  secretion  of  synovia  ceases,  in 
Ihe  courac  uf  vcoi«  tlic  cartilage  aviy  dcgenfraU;  ioio  connective  li»* 
sue  (as  in  oliL,  iniinuvitble  luxulioas),  or  ma^  even  ossify,  and  the 
ivlosis  M'ill  tliiis  become  more  inminviibtc  Similar  circiimstanc4>s 
it  ID  alnio&t  ull  the  joints;  you  will  lijid  the  best  roprcicauitinns 
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jng.  W.  tfac  mwalc  (oldnl  abuvc.  ni  41.  Fig.  H,  Uio  capnile  ToUvd  lylrw,  at  0. 

of  these  in  Jfenle'g  anatomy.  Ji.  Tol^mann  had  previously  (lesci'lbed 
ijiis  variety  of  anchylosis,  which  occurs  especially  often  in  young 
petWHia  after  siibacnle  coxitis  n-itliout  Euppuration,  but  with  great 
tension  of  the  muxcU^,  as  "rartil.ig-inocs  iinchyloi^is.*'  Tlit^  ii»me  is 
well  chosen,  in  so  far  as  in  them  thi;  eartilnge  long  remains  intact, 
4.  A  further  mechanical  obstructiua  may  lie  in  the  botiy  deposits 
cb  fnrm  iu  tfac  joint  on  the  urtieulur  surfiioes  of  the  bones  impli- 
Mt«d ;  for  instance,  if  the  foesa  si^moidea,  anterior  or  poslerior  of  the 
lower  end  of  the  humerus,  fill  up  with  newly-formed  bone,  neither  the 
processus  coronoidHUs  nor  amoncus  of  the  ulna  can  ent«r  it,  and  in  the 
er  case  the  arm  cannot  I>e  Tittly  flexod,  in  the  httlor  it  cannot  be 
y  extended.  This  biiideronre  is  moat  common  in  arthritis  de- 
ans; it  is  ran;  in  fuii^rou;?  lufhinniutions  of  the  joint  (Fi^.  101). 
G.  iAätly,  as  a  result  of  ciuifs  of  Ibe  ends  of  tlie  bones,  there  may 
web  loss  of  substance  that  the  epiphyses  will  etimd  obliquely  to 
other  and  cannot  be  broii^^ht  into  position  again,  because  their 
faces  are  too  much  changed,  and  do  not  6t  im  eai^h  other  iu  the 
abnoonal  position  (pathological  luxation),  or  cannot  be  moved  at  all. 
Examine  Fig.  10.5  again ;  as  a  sequence  of  the  deslruction  of  the 
trochlea  humeri,  the  uhta  is  so  drawn  toward  the  huuierus  that,  even 
if  some  Mioljon  were  (xjsslble,  complete  llexion  could  not  take  place, 
use  the  processus  coronoideus  strikes  on  the  humerus  anteriorly, 
e  ftAiMi  sicmoidea  is  absent.     In  earies  of  the  knee  iiIao  the  tibia 
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maj  be  lialf  dielucated  oiitwunlly  and  poalcnurljr,  no  tlmt  tlir 
wliich  belong'  togctlicr  no  lunger  Uc  io  upposiüoti,  and  iu  tlic  abac 
position  there  is  no  motion  at  all,  or  only  a  sligbt  amount, 

Ik'sitk'S  these  (rauscs  of  immohilitj  which  He  more  or  Icm  b  lU 
joint,  tliero  may  bo  cxt^rnul  ones,  ospeciaily  the  abov»>nifntktttil 
muscnh»roontraution8,aawell  as  cicatritca  whirii  m:iy  becomo  wtbeiciit 
to  the  muscles,  tendons,  or  bones,  and  thus  materially  aid  in  fijjtg 
the  joint  in  a  false  position. 

Generally,  the  diagno$i9  of  unchylo&is  is  not  difficult ;  but  it  tnAj 
not  be  easy  to  decide  which  of  the  above-mentioned  factors  ehoulii  I« 
blamed  for  the  deficiency  or  enure  absence  of  inotioii«  Wfafo  tb' 
Btiftiess  is  complete,  we  rt*fldily  suppose  that  there  ia  bony  Bncli)lo)i^ 
but  this  is  iiol  always  the  caäc  ;  Tcry  short,  strong  adhceioiu,  ap» 
cially  if  very  broad,  must  iilso  cause  absolute  immobility.  The  lofipr 
such  an  uiichylusls  rcniuiiis  entirely  immovable,  tlie  greater  the  prcir 
ability  that  there  is  bony  anchylosis;  even  when  the  joint  is{)ni|n' 
tionately  liltle  diseased,  and  the  greater  part  of  the  niiieuUr  cartQi^ 
is  normal,  if  the  joint  has  remained  at  rest  many  years  (poriispsadr 
as  a  result  of  shrinkage  of  the  capsule),  comploto  bony  aDchylo«s«iIl 
often  form  gradually;  for  even  a  healthy  joint  will  finally  brcrc* 
snchyluscd  if  kept  immovable  for  yeani ;  motion  is  an  absolute  » 
ccssity  for  the  continued  health  of  the  s^-novial  membmne  and  nrii- 
läge ;  3*0«  may  even  conclude  this  lo  be  the  case  from  the  fact  Uatiü 
the  Brticidati(»ns  which  are  subject  to  little  or  no  motion  (as  the  inlv 
vertebral,  (>clvic,and  stemnl),  hsive  a  verv  alightly-dcvclopcd  smiiiil 
membrane,  and  are  very  deficient  in  cartilage.  Wben  the  tnoliiÄ  o( 
the  joint  censes,  the  secretion  of  a  useful  aynoria  is  arrested,  Üw  n«  { 
novial  membrane  bt'conii's  dry,  tou;fIi,  the  cariilngc  bectirac«  Glanri^ 
lary,  and  the  entire  beautifid  appnratus  finally  changes  to  a  cii'atririil 
connective  tissue  which  may  assify;  then  the  function  of  the  jotslj 
Cfuiseii,  We  have  mnde  these  statements  for  the  purpose  of  edl)a(] 
attention  lo  the  [Kjssibility  of  deciding,  from  the  duralioo  of  tl 
movable  anchylosis,  about  its  firmness.  But  if  the  anchylosis  bo  nm^ 
able,  even  if  very  »lightly,  the  synovial  membrane  is  rarely  destrojni; 
part  of  the  cartilage  also  is  usually  preserved  in  s'loh  cases.  We  myl 
be  greatly  deceivetl  as  to  the  mobility  or  immobility  of  anctiyloei»,  if 
we  leave  out  of  cfmsideration  the  tension  of  tlie  muscles ;  fnrmrntljf 
wo  do  not  fully  comprehend  the  amount  of  this  mechanical  hinUcnnr^rj 
till  we  arrest  the  muscuUr  contractility  by  anssthesia,  which  mw* 
be  pushed  to  the  point  of  totid  relaxation  of  the  muacles. 

Now,  what  is  to  be  done  for  thoMs  anchyloses  ?  Can  we  rcndrf  ihr 
stiff  joint  movable  again  7  In  most  eases  ibis  question  ran  he  id* 
•wereil  nfiirmatively.    Can  we  permanently  preaerre  tbis  mubOiti 
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the  normal  function  even  appro xi ma t«ly  ?  Unfortunatolj,  this 
is  turcly  possible.  Wliat  shall  tlion  be  doDC  ?  What,  then,  is  the  use 
of  treatment?  This  latter  question  is  sometimes  a  jiist  one,  but  ia 
not  usually  so.  "Wc  have  already  ttaiU  thiit,  in  iufliinicnutioiia  of  ttie 
juints,  tlie  HiuIk!  usuiiUy  u&auuic  au  abnoniiul  pusiliun,  a  position  in 
whit^  tht'y  aru  very  unserviceable ;  a  Ic^*  bt-nt.  at  rtf^Ul  aTij^les  at  the 
kuee  ia  u  useless,  unnecessary  burilen,  hence  such  limbs  were  formerly 
amputAted,  us  the  putioiit  could  go  about  bettor  with  a  good  wooden 
leg  than  witli  two  crutehes.  An  arm  entirely  extended  at  tlje  elbow, 
or  only  ali^rhtly  Qcxed,  is  alsc^  n  very  inconvcuieut  mciid>cr,  and  very 
miflmtable  for  seizing  and  holding  objects,  etc.  By  simply  bringing 
the  ancliyluscd  Umb  into  a  posilion  where  it  is  relutively  most  uiteful, 
aa  the  knee  into  the  extended  position,  the  arm  to  a  ri^ht  angle,  we 
may  do  the  patient  much  goo<I ;  hence,  these  operutions  of  straight- 
ening or  bending  anchyloses  aro  very  saüsfactory.  Anchyloses  in  an 
inoonvenient  posii-ion  were  very  frequent  for  a  time ;  thfiy  are  boooming 
rarer,  and  will  disappear  entirely  aa  soon  as  universal  attention  is  paid 
to  the  princi])le  we  urge  of  placing  the  joint  in  the  best  position  for 
mnchylonis,  when  we  are  trCHting  acute  or  chronic  indanuniilious.  No 
surgeon  of  uiodcrn  times  will  have  tjccusion  to  o|)erate  on  anchylosis 
for  the  iiuprovement  of  position,  in  a  putieut  that  he  himself  treated 
for  inflammation  of  the  joint.  But  there  are  still  many  cases  that 
have  tobetrciUed  in  the  counlrj*  under  most  unfavomble  circumstances, 
where  angular  anchylosis  of  tlic  knee  or  hip  rcäulls,  so  that  extension 
ot  anchylosis  is  still  amotig  the  tolerably  frequent  opcmtious. 

Attempts  to  straighten  deformed  and  siiff  limbs  ore  quite  old. 
Even  in  the  surgical  n-ritings  of  physicians  of  the  middle  ages  we  find 
illostratinns  and  descriptions  of  macJiinea  construrteil  f<ir  this  pur- 
pose,  for  the  method  of  relieving  tlie  deformities  by  slow  extension 
with  machinery  b  the  older.  A  krge  number  of  apparatus  for  the 
wious  joints  have  been  oonstructcd,  by  whose  aid  the  extension  and 
flexion  of  the  extremities  may  be  induced  by  tlie  action  of  a  screw. 
Now  these  instniments  are  chiefly  employed  in  cases  where  it  is 
thought  that,  while  straightening  tho  joint,  wo  may  retain  its  mo- 
bility ;  but  as  these  cases  are  very  rare,  and  as  they  also  may  be  really 
improvctl  by  rapid  extension,  these  machines  are  much  less  used.  In 
ooiilradistinction  to  «low  extension  of  anchyloses,  wc  liuve  the  rapid, 
forcible  cxtetisicm,  which  is  falsely  termed  brlsement  forck,  Uefore 
chloroform  was  known  and  employed  in  these  cases,  this  npcratinn 
was,  on  many  accouots,  object! oixable.  It  was  very  painful,  and  not 
free  from  danger;  it  retpnred  a  great  deal  of  power  in  the  forcible  ex- 
teosiou  of  am-hyUisis  for  breaking  and  tearing  tbcm  up ;  this  was  due 
not  only  to  the  obstructions  in  the  joint,  but  also  very  greatly  to  tlie 
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UUBcles,  which  contracted  fltrongly  as  soon  aa  thf^  pAin  bcgnti.  Omk^ 
before  tn-ing  to  extend  the  anchyloses,  it  was  ofton  necessary  U  (fi- 
nde the  tendons  of  the  tense  niiisck'H ;  (his  »»npHcutod  the  opt-titioiL 
Moreover,  the  after-ircuttncnt  was  not  corretrlly  undcraiootl :  th«  ex 
tended  Uinb  was  bound  to  a  splint,  or  held  fintily  hy  inuehinerv;  ti^ 
oonseqiicnces  were  severe  inflaniinatiun  ami  grvnt  swelling;  tV 
luetliod  did  not  become  popular.  Jioueier  and  JJi'^ffenbticJ*  were  ■!■ 
moft  the  only  ones  who  oocasinnally  resorted  to  it ;  other  surgnoi 
preferred  to  consider  these  patients  »s  inciirahle,  or  to  send  tbnn  to 
orthopedists  for  gniduHl  extension,  or,  if  the  [Nktieiits  were  peer,  to 
ainputmte  the  Uaib,  so  that  tlicy  might  have  a  wooden  leg  to  gosfaont 
on  more  secnrely.  So  the  niutlcr  stood  till  M.  von  lAintfrnbcck  in  IfriS 
miide  the  tii'St  iittempt  to  extend  no  aiichylosed  knei'-jnint  whilt:  tbf 
jiatient  was  tnin^tsthetiz«:^!,  Tliis  showed  the  interesting  iaci  that  vakt 
aniesthesia  the  contracted  muscles  become  perfedlj  relaxed  ind  ^ 
sble,  und  uiuy  be  stretched  like  india-nibher ;  this  rendered  IraotnrT 
and  myotomy  unnecessary  in  this  operation.  A«  aniesthesia  imdend 
llie  operation  [Miiuless,  it  could  Ikj  done  more  «lowly  and  carrfiiDjTi 
And  with  the  aid  of  the  hands  alone.  The  results  were  so  very  (xr» 
able  that  Ibis  nietliod,  which  in  its  new  fonn  scnreelv  deserved  ut 
longer  the  ratlir-r  linital  name  of  "  brisf ment  forr^-,"  soon  liri:«nte  taii* 
Tonal,  and  now  it  bus,  perhaps,  too  much  displaced  estensiim  b^ti> 
Btruraeuts  and  weijfht«.  The  methorl  of  the  ojicmtion,  the  indicatioH 
the  precautious  t«)  bo  observed,  »nd  the  aftcr-lrentment,  were  gmdtallj 
so  perfected  by  Ji.  von  Lnftyenhtck  that  this  operation  may  be  » 
garded  as  one  of  the  safest  and  Rimplc«t  in  siir<;ery.  To  preml 
your  being  misled  by  the  name  "  brisement  fnrc^,**  and  forming  too 
horrible  un  idea  of  the  operation,  I  will  describe  for  you  the  eilcn- 
sioii  of  a  knee  bent  at  right  angles.  At  first  the  patient  lies  ud  b>t 
back,  and  is  ;rradimUy  n tires thctized  so  deeply  that  all  the  muscle«  am 
relaxeil,  and  no  rt?f1ex  ntovements  occur.  When  tJiis  state  hits  Urn 
reached,  the  patient  is  turned  on  his  bidly ;  one  asiustant  holds  ibo 
haid,  another  places  his  arm  uiidiT  the  breast  of  the  pntient  to  fjciii- 
tute  respiration ;  the  pulse  and  breathing  are  carefully  watched,  for 
the  opcnitiuQ  must  be  interrupted  at  onco  if  dangerous  ByrnplonaM* 
low  the  deep  aniestliesia.  The  patient,  lying  on  his  focc,  is  to  I« 
drawn  toward  the  hiwer  end  of  the  opemting- table  till  the  Itwc 
comes  to  the  edge  of  the  table,  which  should  be  covered  by  a  firmlr- 
BtufTrd  horso-hair  cushion.  Now  an  assistant  with  both  hands  preaa 
lis  strongly  as  possible  on  the  thi^h  ;  the  operator  standi  at  tbooittf 
fide  of  the  left  (unehylosi'd)  knee,  pinnes  his  left  hand  in  the  poptrtetl 
space,  so  as  to  depress  the  thigh,  and  the  right  on  the  postmcr 
lurfaoe  of  the  leg,  corresponding  to  the  posterior  nurfaoe  of  tiie  n» 
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Ay\cB  of  the  tibia,  that  is,  close  above  the  calf,  snd  with  bb  ti^nt 
luind  be  inakcfi  downward  pn^ssure  on  llie  leg.  If  tlie  imcliylosis  be 
fitill  recent^  and  not  too  firm,  the  leg  \i'ill  gradually  give  wny  with  a 
Ijerucptihle  soft  crackling  and  tearing-,  nnd  will  be  ßtraight^'ned  by 
degrees.  Should  extciiMoii  not  be  made  so  readily,  tlie  operator 
iiiaces  hJ3  Itand  lower  on  the  leg,  about  the  calf  or  close  below  it; 
but  then  be  should  not  use  so  much  force  as  he  could  above,  bocaufie 
be  diigbt  readily  fracture  the  tibia  just  below  the  condyles,  especdally 
if  the  bones  were  a  little  soft ;  the  force  should  here  act  more  in  the 
way  of  traction  or  extension.  If  we  do  not  succeed  even  by  this  last 
means,  we  sttould  attempt  to  rupture  t!ie  adhesions  by  strong  flexion ; 
we  seize  the  leg  from  the  front  and  try  to  flex  it  by  slow,  regular  press- 
ure ;  by  this  means  the  adhosions  sontetinies  rupturo  nuire  readily 
than  by  movements  toward  cattenaiun ;  afttT  a  few  of  the  adhesions 
have  bcoQ  tuni,  extension  is  generally  easy.  All  painful  twisting 
and  wrenching  is  decidedly  injurious,  and  very  rarely  docs  any  good. 
When  we  have  made  as  much  cxtviiüion  as  wc  consider  prudent  for 
one  operation,  or,  if  the  leg  be  fully  extended,  we  t«m  the  patient  on 
ibc  baeJc  ajfuin,  let  tlio  assistants  press  don'n  the  thigh  by  means  of 
J9«et«r*<  tiindages,  extend  the  leg  by  the  foot,  and  from  the  foot  to 
within  AXi  inch  of  the  perineum  apply  a  stout  plasterof-Piiris  dressing, 
inserting  thick  layers  of  wadding  at  the  knee  and  at  the  cnds-of  tlie 
bandage  (below  and  above,  where  them  is  most  pressure).  But,  as 
the  plaster  does  not  always  horiien  before  the  patient  recovers  from 
Ids  ana^sthesi.'i,  we  bind  a  well-padded  hollow  splint  to  the  flexor  side 
of  the  bmb,  to  prevent  the  knee  contracting  again  ;  this  hollow  splint 
is  to  be  removed  after  three  or  four  hours;  by  that  lime  the  plnstet^ 
dressing  is  hard  enough  to  resist  the  contracting  muscles,  Tlie  pain 
that  the  patifrnt  sutfers  after  rernrering  from  his  anasthesia  is  not  al- 
ways severe,  often  it  is  remarkiibly  slight  in  pro|M>rt)on  to  tlie  force 
employed.  The  foot  sometimes  becomes  (jcdematous,  if  it  has  not 
been  prt^^porly  bandaged;  but  if  this  lias  been  done,  or  is  dune  im* 
iDctlifitely  al'tcr  iho  operation,  there  is  no  further  trouble.  Sliould  the 
pain  he  very  severe  directly  after  the  operation,  we  may  apply  a  blad- 
der of  ice  over  the  plaster-bandage,  and  give  a  quarter  of  a  grain  of 
morphia.  After  eight  or  ten  days  wo  may  allow  the  patient  to  grat- 
ify his  wish  of  getting  up  with  the  bandage  on,  and  gohig  iibout  un 
crutches,  or  with  sticks.  After  eight  or  twelve  n-ccks  the  anchylosis 
has  healed  in  its  new  position.  Meanwhile,  the  patient  has  thrown 
aside  his  cmtehes,  and  goes  about  with  a  stick,  perhaps  even  with- 
out any  support,  his  knee  being  stiff,  but  straight;  then  the  bandage 
may  be  removed,  and  tJie  patient  regarded  as  cured. 

Id  the  above  ease  we  have  supposed  that  an  operation  succeeded 
4M 
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in  straighlvuiug  tbe  kuee.  But  this  is  not  mln-aya  the  cue;  d^l 
quexitly  ut  llm  lirst  operation  we  dare  not  go  so  ^  vitbout  ridüif  < 
serious  cousequenocs.  Wlint  ciroumstaiicai  can  prereot  ouroompla- 
i  11)^  the  operation  at  one  sitting?  Tlicse  are  cbtcfly  cxtenitTB  cict- 
trices  of  the  »kin,  wlilcli  demand  very  gn-at  precautions;  cicatriosiu 
the  hollow  of  the  knee  are  c^peciull^  ditVicuU  lo  dcid  with,  Rndnn» 
be  extended  gradually ;  they  would  be  torn  ir  we  trit.>d  to  force  tiit 
exteaatoD.  Occasionally,  alÄo,  Üie  oicatrioes  surround  targe  vtetk 
and  noTT&B,  whose  sheaths  may  have  participated  in  tbe  previooi  it 
cerotioa,  and  te.&ritig  these  parte  uould  be  a  very  serioaaf  perlufi 
fatal  complication.  Breaking  up  of  any  cirMrix  iniiy  be  tullowedt^ 
suppuration,  or  even  niortißcation;  hence  we  should  nerer  ilrRM 
cicutriocB  of  the  skin  to  the  extreme  pulut  lo  rupture  Uietu.  Eir 
ing  reached  the  point  where  the  cicutricea  are  very  ton&e,  we  shuuli] 
«top,  apply  the  dressing,  and  repeat  the  operation  in  fuur  to  m 
weeks,  and  so  on  till  we  aocompHsh'  our  object, 

A  Airther  circumatance  requiring  attention  is  tbe  faulty  posttwn 
of  the  tibia,  that  may  have  resulted  from  caries  of  tbe  knee,  eipedd^ 
its  iacliiiatiun  to  luxation  backward;  it  ts  ahrnrs  difficult,  tometina 
impossible,  to  correct  this  position  of  the  kurn:,  but  we  succeed  im 
by  making  the  extension  very  gruduiilly ;  under  sueh  circunistuim, 
forced'  extension  would  induce  luxation  backward  —  thui  prrfnt 
stnugbtcnlng  would  be  impossible. 

You  must  not  expect  that  the  knee  will  again  acquire  its  beautiful 
normal  shape,  even  if  it  be  quite  elruijrht;  this  never  occurs,  but,  m 
we  are  not  calletl  on  to  go  about  with  nake<l  knees,  as  the  Iligblanikn 
do,  the  shape  does  not  make  so  much  differenoe,  if  tbe  kne«>  hs  tnl; 
straight  and  finn  enough  to  walk  on.  Although  joints  with  tomai 
albus  niny  be  brought  into  the  most  serviceable  position  atalmMtuf 
time,  oven  when  tliere  are  Gäluhe  present,  and  should  be  placed  is  ■ 
closed  bandage  or  kneeH:ap,  still,  the  period  when  fistula:  bare  joit 
closed,  and  the  eicatrioes  are  fresh,  dense,  and  tender,  is  most  uD&iinr 
able  for  the  extension,  for  then  rupture  of  the  cutaneous  cioaih«» 
and  new  suppuration  will  be  most  Itahle  to  occur.  In  sucb  nm  I 
now  never  resort  to  sudden  straightening  under  anicathcsia,  but  ainn 
smploy  extension  by  weights. 

What  has  here  been  said  in  regard  to  BlniightCDing  tbekneeiufll 
may  apply  equally  to  the  htp  and  anide.  Ancliyloscs  of  the  sbooU'i 
and  elbow  have  a  totally  different  functional  significani«;  tnttiemtlw 
problem  is  to  restore  mobility,  and  this  cannot  lie  obtained  by  bnsk- 
ing  up  the  anchylosis  and  applying  a  plasler-bandsge. 

If,  on  straighteniDg  a  knee,  where  there  have  been  few  «ft» 
■ions,  and  the  joint  is  tolerably  healthy,  we  wish  to  obtain  nnUfitV, 
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of  ooiirae  «G  should  not  spplj  tbc  plaster-bandage  after  tlie  operation, 
or,  at  lensif  should  DOt  leave  it  on  loog,  but  we  sbould  apply  inatru* 
mcuts  by  which  motion  may  be  made  Bonie  time  after  the  extension; 
Uiia  motion  sliould  lirst  be  tried  under  anisestbosia,  and  subaequcntiy 
repeated  daily  witlinut  the  aua^thetia  I  shall  not  deny  that  caMW 
occur  where  a  toU-rable  amount  of  motion  may  bo  obtained  in  this 
^my  J  but  they  ar«  rare,  and  they  are  either  casea  where  BtiffheM 
has  remained  after  fractures  through  the  joint,  or  after  inflammations 
of  very  short  duration ;  I  could  lüuiost  believe  that,  iu  some  of  these 
cttooo,  oiobilily  would  huve  been  restored  simply  by  daily  use,  henee  I 
have  no  very  brilliant  anticipations  about  the  rcstilts  of  stroi^teoing 
anchyloses  generally.  But  the  mere  fact,  that  we  may  now  ahnost 
«ntirely  erase  anchylosis  from  the  list  of  indications  for  amputation, 
is  a  very  'great  triumph  over  former  surgery;  but  this  does  not  bar 
the  way  for  further  improvements  of  tJie  new  method,  or  fur  the  at- 
tainment of  better  results. 

[WHiiirton  P.  Hood  (in  "  Bonesetting,**  London,  1871)  says  that 
partial  anchylosis  and  pnin  on  motion  are  often  due  to  string-like  ad- 
hesions. A  painful  point  exists  somewhere  about  the  joint;  you 
should  press  on  this  with  the  thumb  of  the  left  hand,  while  stertdying 
the  limb  above  the  joint,  then  with  the  right  hand  make  sudden  flexion 
and  rotation,  af^iu  extend  the  limb  and  let  the  patient  use  it  nt  once. 
Of  course  this  is  not  to  be  done  if  any  acute  intlammatioa  exists,  or 
ia  scrofulous  subjecta.] 

Case's  occur  where  the  mechanical  conditions  in  the  joint  are  of 
hich  a  nature  that  tlie  euds  of  the  bones  caimot  be  broug^ht  into  auv 
diflTerect  position.  I  have  jdready  given  you  the  elbow-joint  as  ao 
example ;  e.  g.,  the  case  is  one  of  arthritis  deformans,  tJie  foflste  at 
the  lower  end  of  the  hiimenis  abore  the  trorhlea  are  filled  with 
newly-formed  bone;  here  it  ia  iinposaibln  to  move  the  ulna  forward  or 
backward ;  in  arthritis  deformans  similar  circumstances  occur  in  other 
joints,  hence  the  consequent  anchyloses  cannot  be  rendered  movable, 
any  more  (ban  they  can  tiftt^r  true  arthritiit,  therefore  botJi  diseases 
■re  usually  ct>ntraindicAlions  to  extension  of  the  anchylosis.  Lastly, 
as  above  stated,  the  adhesion.«  of  the  ends  of  the  bones  may  be  bony, 
there  may  be  anchylosis  osM>a;  it  will  rarely  be  possible,  indeed,  except 
where  there  are  simply  a  few  osseous  bonds,  to  break  such  anchyloaes ; 
in  most  of  these  cases  the  anchylosis  will  stand  firm.  What  can  be 
done  in  such  cases?  There  are  two  ways  of  altering^  the  position  of 
•uch  joints:  by  bending  the  bone  above  or  below  the  anchylosed 
joint,  or  by  sawing  out  a  piece  from  the  joint  or  from  the  bnne.  In 
regard  to  the  first,  some  surgnons  would  shrug  their  shoulders  if  it 
were  proposed  as  a  method  ;  still,  tliis  bending  or  even  fracture  of  the 
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bone  has  often  been  done  uniDtentionally,  and  has  generaUy  tumc 
out  woIL     Several  timca  in  extending  anchylosis  of  the  k'.iee-joiut, 
onoe  in  the  hip-joint,  without  intending' it,  I  made  a  partial  or  crim* 
plete  fracture  of  tJie  bone ;  the  joint  remained  as  before,  but  above 
tlie  knee  and  bulow  tlie  hip  the  bune  bent  so  aa  tu  ootopcnsate  for  the 
ang'le  at  which  Die  joint  waa  nnchylosed,  and  Atraightemng  waa  prac- 
ticalty  accomplished,  although  not  by  rupture  of  the  anciiyloaia,     la 
all  these  cases  I  applied  the  plaster-bondage ;  the  courso  was  just  the 
same  as  in  simple  subcutaneous  fractures,  the  pain  was  even  lesB 
than  after  breaking  up  anchyloses,  and  tlie  result  was  perfcofcly  situ- 
Süctury.     I  cannot  sec  why  we  should  reject  this  oi>cnitiüD  of  substi- 
tuting a  fracture  of  the  bone  for  an  unsuccessful  attempt  at  straight' 
eoing  the  anchyloeis,  and  I  should  much  prefer  it  to  any  rescctiou  of 
the  knee  or  hip,  where  it  can  he  done  easily,  without  groat  force  o( 
hiinljcrkü;  I  even  iH^liev:^  tbut  we  should  always  try  to  mibetitmA 
fracture  of  the  femur,  if  it  cau  be  eatUy  broken,  for  resections  of  the 
knee  at  least,  no  matter  bow  they  are  done ;  in  other  joints  reeectitn 
is  of  oourae  to  be  preferred  for  varioua  reasons.     The  perfected  meth- 
ods of  extension  by  weights  not  only  enable  us  to  improve  the  poai- 
tion  in  most  cases  of  acute  aud  chronic  iuflummations  of  the  knee  aod 
hip  joint«  with  unexpected  facility,  thus  avoiding  angular  dcfortaily ; 
but  even  in  developed  anchyloses  they  prove  verj*  effccttml,  excep«* 
ing,  of  course,  oases  where  there  is  bony  anchylosis.    Hence  extonsioo 
by  weights  seems  to  come  more  into  use  and  to  be  an  adjuvant  to 
treatment  by  apparatus  aa  well  as  by  hriaement  forci. 

liiere  are  three  methods  of  resecting  bony  anchylosis :  L  Rh^ 
Jiarioji^B  (iniblished  iu  ld25) ;  in  angular  aucbylusis  of  the  kner, 
after  dividing  the  soft  part«,  close  above  the  joint,  you  saw  out  froa 
tlie  femur  a  triangular  piece,  whose  base  is  upward,  and  whose  angl* 
pointing  downward  must  oumpcnsatc  the  angle  of  the  anchylosis  («f 
might  also  saw  this  piece  out  of  the  auchylosed  joint  itself);  tbtm 
the  limb  is  stmtghtoned,  tlie  joint  is  untouched,  the  distortion  ii 
placed  in  the  thigh,  aa  it  is  after  fracture  of  tlie  bone.  Tliis  opention 
bos  been  done  frequently  with  good  resulta  in  anchylonea  of  the  bip 
and  knee. 

2.  Wo  may  make  a  »uÄctite»««««  oeteofomy  through  theanchylowl 
joint  after  Ji,  von  LangeiU^eck^«  method ;  this  operation,  wbidi  *t 
found  to  be  very  useful  iu  fractures  that  had  united  obliquciv  and  in 
rachitis  (page  247),  has  hitherto  been  little  used  in  bony  ancliylo», 
hence  we  oan  give  no  opinion  of  it.  Grot»  has  employed  a  modifiol 
form  of  it  witli  great  Ijenefit ;  he  bores  ob!iqur>ly  tlirough  the  andif 
losifl  in  many  places,  and  divides  the  adheaona  with  fine  cliisels. 
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3.  Total  reaction  of  the  Joint,  I  hare  already  stated  mv  opinion 
about  Üie  admissibility  of  resectiüii  fur  ancLylusis  of  the  hip  and 
knee-joints,  and  would  n^rd  it  as  ultimum  remedium  and  vald« 
ane^pa  ;  m  the  elbow-joiiit  the  prospect  is  rather  Ijetter;  here  by  re- 
eection  we  may  change  the  «nchylosed  joint  into  a  movable  false  one, 
which  is  occasionally  quit^  useful,  if  all  CurnA  out  treü^  but  this  is  the 

■  point  on  which  all  depends,  and  which  we  cannot  always  master. 
Who  would  risk  his  life  for  a  »tifT  cHww  ?  Moreover,  in  resectiona 
for  anchylosia  of  the  elbow,  the  results  have  not  always  been  very 
brilUnnt,  either  as  regards  mobility  or  life,  although  some  cases  seemed 
for  a  lime  vet^'  successful.     So  we  should  not  be  too  free  will»  these 

UKections. 

^P  In  the  shoulder,  the  circumstances  are  very  peculiar :  experience 
teaches  that  persons  with  stiff  shoulders  can,  by  constant  use,  make 
their  shoulder-blades  so  movable  that  the  stirfiicss  of  the  shoulder 
causes  comi)arativuly  little  inconvcnieuoe ;  iu  such  a  case  it  would  be 
folly  to  operate 

Patients  with  caries  of  the  wrist  are  usually  so  glad,  when,  after 

I  years  of  suffering,  the  disease  at  length  rccoTcrs,  that  they  do  not 

I  eomplain  of  their  stiff  hand ;  nevertheless,  mincessful  resections  of  an« 

!  chylosed  wrista  have  been  recently  made  by  Rose  ^  it  is  true,  the  final 
results  of  these  operations  are  not  yet  fully  known.    In  the  foot  there 

,  would  be  no  question  about  resection  for  anchylosis  in  a  bad  position ; 
usually  defect  of  the  ankle-bones  is  the  chief  cause  of  deformities  of 
tbe  foot  after  inflammation  of  the  joint.  It  M'iU  depend  on  the  indi- 
vidual case  whether  the  foot  ia  useful,  whether  a  correction  of  poai- 
I  KID  be  possible,  or  if  a  good  stump  be  preferable. 
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OONOEmTAL  DEFOnmriBS  OF  THE  JOINTS,  DUB  TO  MUS- 
CULAR AND  NERVOUS  AFFECTIONS  AND   CWATBI- 
CIAL  OÖNTEACTIONS-LOS ARTHROSES* 


LECTURE   XLII. 

DafonnUlcs  of  iBtrs-uterioo  Origin  äuobi  DUturlitttiensnr  DovelnpniflitoftlM  J^ 
IX  DohmiitJe«  oocumnt;  only  in  CLililr«n  uid  Ytiiui^  Poncuu,  etiiMd  bf  In(Mn4^ 
Orowth  of  tbe  Joint. — t[l.  DuformilieB  bota  Coutncdoofl  or  Panly^  if  fta|ti 
Moaeles  or  Groups  of  MumIm. — IV.  LimiUtion  of  Movameat  !n  tlu  JotltiAvB 
CnntraoUon  of  fwoi»  and  Uj^unenU. — V.  Cioatrioial  CfimnkCtitiiu.— TnaiM«  ■ 
EsUtuion  hy  Apparaiua. — StriufclitoniDg  during  Aiio-aLlieBiK. — Compnodn^— Tf 
notomy  k&d  Mfotomf.— DiTiaton  of  th«  FueÜDoaiJ  Articular  Li^ustnli.— Cja- 
outiw  uid  Eleothdty. — Artifloiftl  Miudei.— gvippumng  Afpuvtiu. 


Gehtlekkm:  Today  we  have  to  spenk  of  those  derormities  net 
resulting  From  primary-  dineaso  of  the  joint,  but  leading  to  aboonnd 
mecbaaical  ooudUions,  If  the  articular  surfaces  from  wioos  catua 
assume  abnormal  fonns,  or  if  while  the  form  remains  normal  the  mof^- 
ments  be  impaired  in  some  diroctioo  hy  obstaclee  due  to  tbioniuJ 
stjites  of  the  muscles,  faseiie,  tendons,  or  akio.  Most  of  the  casnu« 
of  stiffness,  deformity,  or  limitation  of  motion  of  the  joint,  exterior  u 
the  synovial  membrane.  In  this  section  1  follow  chieflj  tbe  diriiiüfl 
of  Vbikmanrit  whose  extraordinary  work  on  this  subject,  publifbed 
in  £iUroth  and  Von  Pa/la's  Archives,  I  cannot  too  strgngljr  oigc 
your  studying.  J 

I.  DEFORMITIKS  OK  EMBRYONAL  ORIGIN,  DPE  TO   DISTÜBBED  PBTB. 
OPMENT  OK  THK  JOINT. 

These  distortions  are  alvnjs  coDgeiüUü  ;  they  arc  much  tbe  JKU 
frequent  in  the  foot,  especially  as  club-foot,  pes  varu»  4W  flfviM- 
canta.  Although  we  jnay,  and  formerly  did,  term  all  distorlioei 
where  the  foot  was  drawn  together  into  a  "  clump  "  as  club-foot,  n 

*  Ftoa  &«(««.  otitlqiMt,  M^r,  awnibar.  }aM. 
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geoerullv  mean  by  this  term  only  the  Tonns  where  the  inner 
bonier  of  the  foot  is  raised,  while  the  plantar  surface  is  usually  Hexed, 
nml  in  cliiMren  it  cannot  he  brought  into  the  normal  petition,  unleaa 
with  the  gmatestdüBoultv.      If  ohilüren  bom  with  Buoh  feet  (both 

t  are  usually  affected)  leam  to  walk,  they  step  on  the  outer  side 
of  the  foot ;  this  rolls  more  and  more  inward,  becomes  flat,  the  hol- 
low of  tbe  foot  is  contracted,  the  middle  and  anterior  part  of  the  foot 
are  not  well  dercloped,  the  joints  become  ancLylosed  aaJ  tbe  feet 
bi»come  misshapen  clubs ;  the  outer  part  of  the  back  of  the  foot  is  the 
part  walked  ou,  and  at  tlmt  point  a  thick  culloaiiy  forms  M'ith  u  mii- 
wius  bursa  under  it;  as  the  foot  is  not  moved,  the  muscles  of  the 
leg  atrophy,  so  that  little  besides  skin  and  bone  is  left;  this  causes 
the  rwAemblaneo  to  a  horfie'a  hoof.  Various  grade«  of  club*foot  have 
been  disting^uished,  from  tbe  triäing  deformity  just  after  birth  to  that 
just  descriljcd.  It  is  to  be  remarked  that  the  higher  grades  of  club- 
foot result  from  walking;  if  the  patient  never  got  on  his  feet,  the  con 
genital  defonnity  would  probably  change  little,  if  any. 

The  most  varied  hypotheses  have  been  advanced  as  to  the  causes 
of  congenital  club-foot,  Tlie  typical  form  of  this  congenital  deformity 
appears  to  indicate  that  it  depends  on  disturbance  of  a  typical  devel- 
opment of  the  lower  estremities ;  for  if  fmtal  disease,  disturbance  of 
au  irritative  natuj-e,  or  abnormal  pressure  in  the  uterus,  were  at  fault, 
oases  would  probably  differ,  as  we  shall  see  hereafter.  The  followlug 
views,  recently  published,  seem  to  me  very  important  in  the  explana* 
tion  of  this  d<'ftirmity.  J^rhrtcht  has  shown  that  at  the  commence- 
ment of  their  development  the  kuvor  extremities  lie  with  their  backs 
against  the  abdomen,  the  hollows  of  the  knees  being  against  the  belly ; 
•o  during  tlic  earlier  motiths  the  legs  must  rotate  on  (heir  axes,  and 
the  toes,  which  pointed  backward,  must  point  in  tbe  opposite  direc- 
tion. If  the  embryouio  extremities  lie  so  close  as  to  apr>ear  united 
under  .i  common  skin,  or  be  really  united,  the  above-mentioned  rota- 
tion of  the  limbs  cannot  occur,  and  in  this  deformity  («tre«)  the  feet 
are  turn«!  din^ctly  backwanl.  This  rotation  on  the  axis,  wrliich  was 
arrested  in  the  above  case,  does  not  take  placo  fidly  in  club-foot, 
the  rotation  in  tbe  foot  is  not  fully  accomplished.  According  to  this, 
congeuiu-il  clulvfoot  would  come  among  cases  of  obstructed  develop- 
ment; about  its  cause  we  know  us  liltio  as  we  doof  otberdeformities 
of  the  same  clasa.  The  abnormal  forms  observed  by  Hucter,  espe- 
cially the  obliqueness  of  the  ankle-bones,  unsuitable  length  of  the  mus- 
cles, among  which  shortopss  of  the  gastrocnemius  is  the  most  con- 
sptonnus  and  longest  known,  must  be  regarded  as  oonscqueuoes  of 
this  faulty  direction  of  the  foot  in  uterOy  which  is  subsequently  in 
ereased.     This  explanation,  based  on  accurate  obser\-ntion,  is  so  much 
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morb  satiitfactury  thau  the  previous  hypotbotical  cxplanatioog,  «hid) 
moslly  referred  tbe  afiection  to  fcutal  oiytlili»,  with  cousccuttve  pant 
yais  uud  coulraction,  that  the  Utler  scarcely*  de6cr\*e  toentian  eiccpt 
for  tlicii-  bistoiTcal  iatcrest. 

Some  other  congenital  defonnittes  of  tbe  feet  are  provt-d  1«  U: 
dne  to  abnormal  po^icions,  and  especially  to  abnonnal  preaanrE. 
VoiA-manfi  has  collected  some  very  interesting  observations  on  üiii 
point;  but  these  cases  differ  among  tbetnselvcs,  showing  that  tbcrv 
was  sonietbiug  accidoulal  in  their  uccurrctice.  lu  still  other  cu» 
large  portions  of  bone  remained  undeveloped,  e;  g.,  tbe  lower  cod  d 
tbe  tibia,  fibida,  or  rui.lius,  or  the  whole  radius  (nmnus  vara). 

In  the  spituil  coluuio,  latera^l  hulves  of  the  vertet^ne  sometiinca  do 
not  develop  fully,  or  siiporHuons  pieces  may  be  formed,  cautiii|  k^ 
eral  curvature  (scoliosis) ;  but  these  congenital  cases  of  curraturcin 
very  rare ;  tbe  Vienna  colleetion  baa  a  few  of  tliese  rare  epediaetii 
Lastly,  wo  must  here  mention  the  faulty  development  of  the  itemo 
oleido-mastoiJ  muscle,  whieb  is  not  rarely  cougcniuil  and  is  quits 
typical;  tbe  rertebrso  remuia  normal,  so  far  as  is  known;  we  bow 
nothing  of  the  eauses  of  this  deformity;  the  bv-potbeses  1  lumaeai 
seem  to  me  scarcely  probable, 

IL  DEFORMITIES    DKVKLOPINO  OXLV  IN*    CHILDRF.N  AND  YOUXQ  PEI 
BONS,  CAUSED  ÜX  DlfiTDKBFJ)  GROWTH  OF  TUE  JOllim 

All  conditions  of  tlie  bodyt^ucbas  standing,  walking,  sitting,  etc:, 
depend  on  the  foniis  of  tbe  joints  and  their  H^amcuta,  and  oo  nuK» 
lar  action.  Tbe  cCTcct  of  tbe  latter  on  all  our  positions,  even  io  tke 
way  wc  lie,  you  may  best  perceive  by  trying  to  give  a  certain  posiliwt 
to  a  cadaver,  from  which  the  rigor  mortU  bua  passed  AWBy;v(iu 
would  then  see  that  we  nu-ely  take  the  natural  {wsitions  given  bjftlu 
form  of  the  joints  and  ligaments,  but  generally  aid  them  by  ih«  on» 
des.  Persona  whose  muscles  tire  easily,  from  weakness,  exhatatioB 
Eroin  disease,  or  lack  of  exercise,  in  assuming  any  position  wiQ  of 
course  seek  the  one  most  uaturul,  and  requiring  least  muscular  icüok 
The  articular  pressure  duo  to  muscular  action  is  idways  evenly  ^ 
(ributcd  over  tbe  wliole  articular  surface,  and,  when  this  artiondiaib- 
ishes  or  ceases,  individual  parts  of  the  ends  of  the  bones  forming  the 
joint  have  to  bear  all  the  pressure.  If  tbe  bones  were  fully  derekfri 
and  firm,  this  miusual  bunlcn  would  have  do  further  rcsuhs,  if  it  «fw* 
of  short  clumtioD.  But  wben  growing  bones,  which  an;  still  soft,  soil 
will  remain  so  for  a  time  till  Lticir  forms  are  fully  developed,  ve  I^ 
peatcdiy  and  for  a  long  tinic  exposed  to  pressure,  acting  on  the»mr 
point,  the  form  of  tlie  articular  surface  and  of  the  articular  Ugaamli 
graduall}'  changes;  the    bonea  also  sometimes  Dül  into  a  stilr  at 
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itiiological  softening,  acoompaoicd  br  puin  and  Uio  dUturbancea  of 
growth  in  the  cnda  of  the  boues  caused  by  the  abnormal  burden,  in< 
crease  rapidlr;  there  is  a  corrcäpondingchan^  in  the  ligaments  and 
muscles,  uud  the  ulmnges  begun  here,  react  on  the  form  and  derelop- 
ment  of  the  entire  skeleton.  The  most  important  examples  of  thia 
are  ecoliosif,  ffenu  vult/uin^  sutd  pts  planiia. 

By  "scoUusis"  (from  OKoÄiiif,  curved)  we  mean  the  state  of  the 
spinal  colutuQ,  where  it  is  consluutly  bent  iu  one  aide,  and  wheru  tiiia 
curviituTC  has  become  permanent.  As  already  monlioued,  sueh  u  po* 
siiion  niny  arise  from  abnonoal  formation  of  the  vertcbrx ;  it  may  also 
be  flue  to  enormous  distention  of  one  side  of  the  thontx  from  pleuriiio 
fusion,  or  to  oollapso  of  one  side  of  tlie  chest  from  reul>sorpLion  or 
raouaiinn  of  such  effusion,  or  lastly  to  fixation  of  the  pelvis  in  an 
oblique  position,  either  from  apparent  or  real  Bhortening  of  a  leg  after 
a  joint  or  bone  disease,  or  other  cause.  All  tbest;  are  relulively 
rarely  the  causes  of  the  scolioses  of  wliichwtarc  here  treating;  thcsu 
usually  occur  in  young  giila  shortly  before  puberty.  These  curva- 
tures have  a  typical  funu  ;  us  a  rule  the  lumbar  portion  of  the  spinal 
column  is  convex  to  the  left,  and  tlie  upper  dorsid  portion  is  convex 
to  the  right.  It  is  a  matter  of  dispute  whctlier  the  lower  or  tipper 
currature  comes  first;  whether  the  Unt  is  the  primary  and  the  latter 
Beoondary  ur  compensatory,  or  the  reverse;  as  a  rule  we  lind  both 
cunratures  from  the  start,  they  probably  develop  about  the  same  time. 
If  the  faulty  position  remain  unobserved  and  without  treatment,  and 
the  unfavonible  conditions  continually  increase,  the  right  scapula  is 
elevated  (the  first  murhed  symptom)^  and  as  tlie  vertebne  gmdiiatly 
rotate  the  deformity  constantly  increases,  the  upper  part  of  tlie  spine 
pmjpcta  as  a  gibbosity,  the  position  of  the  head  changes  correspond* 
ingly,  the  thorax  is  displaced,  in  short  a  hump-bark  is  developed. 
From  QQatomical  reasons,  which  have  been  carefully  tnteed  by  £C 
Meyeir^  the  protrusions  of  the  spine  posteriorly  (cyphosis,  from  kv^o^^ 
gibbosity)  always  accompany  high  grades  of  curvatiu^,  so  these  de- 
formities are  also  called  "oypbo-sooliosos.."  Most  old  persons  with 
bumps  belong  to  this  class;  patients  with  caries  of  the  vertebra 
rarely  attain  old  age ;  hence,  we  only  see  the  so-called  Pott*8  ourva« 
ture  caused  by  caries  of  the  vertebrae,  in  children  and  vcrj'  young  pep- 
aons.  The  chief  cause  of  scoliosis  is  weakness  of  the  sjunal  mtiscles ; 
as  long  S3  feeble  children  are  left  entirely  to  themselves,  and  can  lie 
down,  sit,  walk,  or  run,  as  they  wish,  and  as  long  as  they  feel  like  it, 
scoliosis  rarely  develops;  but  when  they  arc  made  to  occupy  certain 
tiresome  positinns  for  hours,  as  in  writing,  reading,  sewing,  playing 
the  piano,  etc.,  they  will  seek  positions  where  the  muscles  for  keep- 
ing the  body  erect  are  used  the  least    These  positions  become  ens' 
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tonury  or  Imhittial.  When  the  cliildren  are  sitting,  eren  wit 
occiipatiun,  und  politeness  forbids  their  loung'lng',  Üiey  support  tliein*«^ 
selves  wiih  oiiu  liutid  on  llie  soat;  if  thev  tttaud,  they  Icmq  so  that  ib^^ 
body  does  not  uecd  to  be  supported;  they  usually  staud  oa  one  le;»^«« 
to  rest  the  other.  If  the  oon-ature  of  tbo  spinal  ootumn  bus  cxist««^ 
for  months  or  yciirs,  the  centre  of  gravity  of  the  back  and  hea^. 
changes  more  rapidly,  and  the  deformity  progresses  more  quicklj^^ 
At  ürst,  the  intervertebral  cartilages  are  merely  compressed  oo  ni%w 
side,  tlien  they  become  relaxed  uu  the  other  side,  grow  tbifdtcri  «r>w 
the  bodifs  of  the  vertebra;  ore  ooinpresäed  mora  and  more,  till,  frc^~ 
beiug  cylindrical,  tUey  become  conical.  This  compression  aometio— ^ 
ulso  leads  to  inKainmatory  new  formations,  to  depostteof  os 
occasionally  even  to  cssifioation  of  the  ligamenta, 

Oenu  valffum,  or  baker'»  Utj^  is  a  deformity  of  the  knee-joiiu 
where  its  shape  is  such  tluit  the  leg  forms,  with  the  thigh,  an  otrtme 
angle  externally  ;  if  these  patients  lie  on  the  back,  placing  tbo  tiUMr 
sides  of  the  knees  together,  the  feel  will  stand  far  a|>urt;  toploceUio 
inner  borders  of  the  feet  together  they  must  cross  the  knee«.  Tin 
ihrformity  occurs  most  frequently  in  young  males,  who  during  tlu 
whole  day  have  to  move  their  bodies  and  arms  while  standing,  lad 
at  the  same  time  have  to  bend  their  knees;  bakers*, locksiQitlis',iiid 
cJtbJ net-makers'  apprentices  are  especially  predisposed  to  this  sSn» 
tion,  which  is  very  painful  when  it  is  exce:»sive  ur  increasing  raptdlr. 
The  extemul  condyle  is  strongly  oompressed,  the  intemul  lateraJlij^ 
ment  much  stretched,  the  external  lateral  ligament  oontractcd,  ud 
the  biceps  muscle  is  shortened  and  becomes  tense. 

Ftat'/oot^  pea  planus^  is  a  deformity  of  the  foot,  frequently  sued* 
ing  young  girts  as  well  as  boys  before  the  age  of  puberty,  whoa  tlic^ 
hare  to  stand  mucli.  Tlic  bones,  which  fonn  an  arch  at  the  xaaa 
tnurgin  of  the  foot,  sink  down  so  that  the  sole  of  the  foot  bean» 
perfectly  Oat,  or  even  convex  downward;  then  the  outer  bordtroT 
the  foot  is  elevated  (pes  valgus),  and  the  peronoi  muscles  are  iboiv 
encd,  their  points  of  insertion  being  approximated.  Tliis  defanBi^ 
of  the  foot  is  very  fretpient ;  it  often  follows  genu  valgum,  butoAner 
is  independent;  sometimes  it  comes  oa  vay  rapidly  and  with  sercre 
pain. 

While  I  consider  the  above-mentioned  continued  presBtnC  oa 
growing  bones  as  the  essential  onuse  of  scoliosis,  genu  ralgua,  «li 
pes  planus,  still  we  cannot  fail  to  notice  that  only  a  few  of  the  pn^ 
sons  subjected  to  these  injurious  influences  are  affected  witb  fh« 
above  dcformiticn,  no  that  we  are  naturally  led  to  suppose  that  bciidoi 
the  muscular  weakness  there  must  bo  a  special  weakness  of  tiie  os- 
seous svstcm,  a  softness  of  the  bones;  indeed,!  cannot  help  ibink- 
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)g  that  there  it>  a  slight  amount  of  rachitü.  Zorhtsen  and  some 
other  authors  claim  that  the  abovo  cause  is  very  promineut  iu  the  eti- 
ology of  curvature  of  the  spina  Hueier,  Ihnke^  and  other  authors, 
claim  that  Ju  all  tlicse  defürmities  the  articular  BurTaoes  grow 
uMiqucIy  and  tuievcu;  this  ccrtuiuly  has  much  to  do  with  the  in* 
oreaee  of  the  disease,  but  can  scarcely  be  recoguizct]  a."-  a  cnuse.  The 
roaults  of  recent  investigatiuus  reuder  it  improbuUc  that  (idiopathic) 
OQDtractioD  and  relaxaiioD  of  the  articular  ligaments  cauee  these  de- 
formities, as  I  was  formerly  inclincil  to  belit-ve,  although,  from  the 
displacenicnt  and  deformity  of  articular  surfaces  of  the  bones,  they 
must  occur. 


r 


HL  deformities  DTJK  to  contractions  or  PARALYSEB  of  SINGL« 
MOäCLES  OR  GBüCPä  OF  UDSCLES. 


This  class  of  cases  is  very  numerous.  Acute  iafaTii  mat  ions  in 
muscular  substance,  or  in  the  immediate  vicinity  of  muscles  under 
traae  fascias,  may  cause  contractions  simply  by  rendering  the  stretch* 
ing  of  the  inflamed  muscle  very  painful.  It  is  very  common  in  deep 
abscesses  of  the  neck  to  Bnd  the  head  inclined  to  the  affected  side,  so 
that  the  pulicrit  is  entirely  unable  to  straighten  it ;  and  this  can  only 
Iw  done  under  anfestliesia,  when  it  is  readily  accomplitihed.  I  once 
saw  a  foot  BxihI  in  the  position  of  pea  equitius  by  an  abscess  in  the  mus- 
cles of  the  calf  of  the  leg.  Acute  inBaumation  of  the  psoas  muscle 
(psoitis  and  peri-psoitis)  often  causes  the  hip-jsiut  to  be  Qexed  at  au 
acute  angle.  When  the  pus  is  evacuated  these  contraotious  diminish, 
and  often  gradually  disappear  entirely;  but  sometimes  the  cicatrix 
is  to  large  that  it  continues  the  contraction,  which  is  afterward  re- 
moved with  difficulty. 

Secondly,  direct  nervous  irritation  from  disesse  of  the  nervous 
ntr4?s  may  cause  permaneut  contractions;  when  these  ca&ca  start 
fn>m  the  brain,  they  offer  very  litüu  chance  for  treatment.  In  caines 
of  the  spinal  oolumn  and  transfer  of  the  inflammation  to  the  anterior 
roots  of  the  spinal  nerves,  muscular  contractions  and  paralysis  of  the 
limbe  sometimes  occur  simultaneously ;  in  one  such  cjisa  I  saw  a 
nearly  complete  euro  occur  Rpmtaneoualy. 

Reflex  paralysis  may  also  occur.  1  have  seen  such  caaea  where 
the  tliigh,  hand,  and  foot,  were  affected,  particularly  in  young  women ; 
Id  some  cases  these  cootractions  were  induced  by  fiills  on  the  parte, 
ta  others  by  irritation  of  the  genital  system  (hyslerical  contractions). 
These  cases  relax  during  sleep  and  aiiresthesia. 

Lastly,  we  come  to  the  most  frequent  of  all  of  iheae  groups,  the 
looallod  ji}cira/y/ie  confmcf  ion«,  sucJi  aa  occur  after  partial  or  total 
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pMiJyftIs  from  ni(?ning^tJ8  fl.nd  encephalitis,  especially  in  rliildrcn. 
These  contractiona  occur  on  one  or  both  aideB,  cliiefly  in  the  lower 
extremities.  From  its  mechanicnl  conatnictioo  a  completely  paralysed 
leg  hnngs  &nd  lies  with  the  foot  extended,  and  Itinicd  emmuwbat  iu- 
ward  ;  of  Üiis  you  may  convince  yourat-lf  Uy  examining  any  cadaver 
which  is  not  rigid.  If  the  foot  be  not  purposely  brought  out  of  this 
position,  it  becomes  gradually  fixed  there,  partly  by  the  ligaments  on 
the  bttek  of  the  foot,  the  muscles  of  the  calf,  tendo  achiUia,  and  supers 
jaoent  fasciee  atropliying,  partly  by  thcslowcr  growth  of  thcao  parts; 
gradually  also  the  articular  surfaces  and  the  form  ofthe  bones  change 
aa  a  result  of  unequal  pressure,  as  previoiisly  explained,  and  it  become« 
mora  difficult  and  at  last  impossible  to  bring  the  font  into  a  right-an- 
gled position ;  in  attempting  to  effect  tliis  tlie  resistance  &om  the 
muscles  aud  tendons  is  most  readily  perceived,  hence  the  opinion  that 
the  gastrocuuniius  muscle  and  thetendu  achillis  were  contracted,  crcn 
in  coses  where  it  was  just  as  much  paralyzed  aa  the  other  musclci  of 
the  log.  Then  it  was  thought  that  only  tJie  extensor  muscles  were 
fully  paralyzeJ,  while  the  antagonists  preserved  some  innervatioo,  so 
that  they  alone  acted  on  the  foot  and  attained  a  relative  prepooder* 
ance.  Tims  arose  the  theory  of  antagonistic  oontractiona  taught 
esi>cclally  by  Ddpech ,'  which  was  sustained  chiefly  by  those  oasea 
where  there  was  really  an  unequal  distribution  of  paresis  am)  paraly- 
sis of  the  different  groups  of  inusclea.  It  was  I£uetir  who  first  oalled 
attention  to  the  fact  that  it  was  chicQy  the  coDtinued  position  as- 
sumed by  the  pamlyxed  limb,  from  its  weight,  that  induced  the*  coo- 
tractions,  and  that  the-^e  socalted  antagoniAtie  contractions  were  nut 
at  all  muscular  actions,  but,  as  in  congenital  club-foot-,  were  due  to 
atrophy  and  laek  of  growth.  After  investigating  this  view,  I  ■matX 
entirely  agree  with  it.  1  had  often  met  cases  where  the  theory  o( 
aotagonistio  contractions  seemed  doubtful ;  as  in  one  case  where  at 
the  battle  of  Sadowa  a  soldier  was  shot  through  the  right  foresnn 
and  iiad  the  radial  n^rve  torn ;  four  years  subsequently  there  was  ti> 
tal  paralysis  of  all  the  parts  supplied  by  that  nerve,  but  not  a  sign  of 
antagonistic  contraction.  If  we  cnrry  our  iovcstigatiuns  to  paralysed 
limbs,  we  find  that,  in  oases  where  the  patients  sit  all  day  with  the  leg 
and  thigh  flexed,  contractiniis  take  place  at  the  knee  and  hip,  bat,  if 
the  patients  with  partly  paralyzed  limbs  still  have  strength  enough 
to  move  about  with  support,  the  movements  of  the  joints  contiaoen^ 
to  a  certain  point.  Tliis  also  you  may  best  see  on  a  cadaver  that  is 
not  rigid ;  the  foot  placed  ou  the  ground,  with  the  body  resting  on  it, 
turns  Outward  (pes  plano-valgus  paralyticus),  the  knee  bends  k/h 
ward  and  outward  (genu  antecurvatum),  while  at  the  hip  the  bod; 
foils  forward  till  it  is  supporte<l  by  the  sound  l(^,  cnitdies,  or  cans 
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UÄ,  from  the  weight  of  the  body,  the  limbs  assume  positionB  vbich 
gradually  become  permanent  (  Vuiktminri),  and  in  young  persons 
have  a  donduU  iuflucnce  ou  the  forms  of  the  articular  »urfaa;».  All 
these  conditious  may  be  most  uaturuUy  ex])laiucdaii  mechnuical  priii- 
ciplus,  while  foniierly  the  most  complicated  theories  were  buäed  on 

ry  slight  grounds,  when  any  c^^ptanation  was  attempted. 

Anv  long-con linued  fixed  position  of  a  joints  even  if  Dot  due  to 

the  abovc-deacribed  diseases  of  muscles  and  fter\'eR,  moj  lead  to  short- 

^^ning  of  the    fasciie.      A   man    who   kept  his   Ifft  leg   and   thigh 

^■exed  for  a  year  and  a  half,  on  accour  t  of  euppumtton  of  the  inguinal 

glandSf  was  brought  to  our  clinie  after  the  bul)«i  had  healed,  because 

be  could  not  extend  the   leg.      This  is  partictilarly  true  of  the  fascia, 

lata,  which  from  a  few  montlis  of  quiet  may  become  so  rigid  that  it  is 

j^^ontetiutes  impossible  to  extend  it  agniu.     After  coxitis  has  run  its 
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when  the  joint  has  become  perfeotlv  healthy,  this  contrftction 
'  tlie  foAcia  may  pnive  a  permanent  olwtruction  to  complete  exten- 
non,  so  that  such  patients  may  o<!rasionally  limp  for  life;  which  is 
another  important  reason  for  paying  special  attention  to  the  position 
of  the  limbs  in  intlammatiou  of  the  joints. 
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V.  DEFORMITIES  CACBED  BY   nCATRICEa 

Wo  havo  already  spoken  frequently  a(  the  oontraction  of  cica- 
trices; it  results  from  the  ittOammalurj  new  formation  in  the  wound 
jrnidually  giving  off  water,  a»  the  orig-inal  gelatinous  formation  bj 
degrees  atrophieB  to  ilry  connective  tiswue,  and  contract«  Hlce  any  bodjr 
that  is  drying  up.     The  larger  the  surface  of  the  cicatrix»  the  strongec 
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will  bo  the  coriraction  in  all  directions;  all  wounds  with  extensiw 
loss  of  slrin  will  be  followed  by  extensive  cicatricial  couiractioa,  »Dd, 
aft  this  is  generally  greatest  after  bums,  cicatrices  from  this  cause  ut 
usually  the  ones  that  contract  most.  Of  cotime  it  depends  grcatir  on 
the  position  of  the  cicatrix  whether  it  ahall  produce  injurious  msulU) 
deforinitic^s  or  distortiunfi.  Cicatn<!e8  on  the  floxt)r  side  of  tlia  joinl, 
wlien  they  extend  far  longitudinally,  may  prevent  full  extcnatoa  of 
the  limb.  Extensive  cicatrices  in  the  neck  induce  distortiuo  nnd 
fixation  of  the  head  to  the  injured  side  ;  those  on  the  check  may  i» 
ton  the  mouth  or  lower  eyelid  ;  on  the  back  of  the  hand  or  foot, « 
about  tJie  iitiger-jointft,  they  may  render  Ihc  Hnger  immuvable,  orpv 
tially  so. 

But  cicatrices  of  the  deeper  parts,  as  of  tlie  muscles  and  t^ndooN 


TaEATMENT  OP  COXTBACTIONS. 


623 


nuji  of  course,  al$o  cause  deformities;  as  nccroRtB  readily  follows  in 
jury  of  a  tendon,  and  cioalriotal  tissue  replaces  the  tendon,  such  a 
HLpui  aa  a  finger,  when  injured,  be<x)ines  crooked  and  Kliff. 

^"  Altiiougb,  iu  what  has  just  buen  said,  we  liave  spoken  cbicfly  of 
tbe  etiology  of  deform  itit.'S,  still  tbc  diaguo^it  is  iiicludml  tlierc;  nud 
it  ia  unnecessary  to  pursue  tbis  point  further.  Of  course  the  prog- 
nosis  depends  entirely  on  the  possibility  of  removing  the  causes,  and 
the  treatment  also  varies  greatly  with  the  latter. 

To  remove  contractions,  the  most  natural  thing  is  to  «tretch  the 
parts;  we  uiuy  try  this  by  Imving  the  contracted  limb  stretched  a  fcvr 
imcs  doily.  But  this  so-called  manipukUion,  which  is  rery  efftca- 
us,  requires  much  strength  aud  patitnicc  ;  hence  it  seems  better  to 
e  this  cAtcusioD  by  the  regular  action  of  a  machine.  The  ex- 
tending machiuca  nuw  used  depend  on  the  cunibincd  action  of  the 
■screw  and  cog-wheel,  a  mechanism  that  has  been  employed  hi  surgical 
Instruments  from  the  most  ancient  times ;  the  niacliincs  may  bo  vari- 
ously constructed,  but  must  be  light,  firm,  and  well  paddi>d ;  they 
should  never  press  too  hard,  aud  be  made  to  retain  any  position  ;  swh 
machines  are  most  readily  mado  for  Uic  kuec  and  clbuw ;  in  the  shoul- 
der and  hip  it  is  difScult  to  fix  the  scapula  and  pelvic.  Extension 
may  be  made  under  anfcetlieties,  to  hasten  the  progress ;  but  then 
mvoid  using  too  mucii  force,  and  especially  beiu-  in  mind  that  cica- 
tricially-contracted  muHcIes  are  lem  di.stcnidble  than  normal  ones,  and 
can  only  be  stretched  gradually.  Mechanical  cxt4>oaion  can  scarcely 
be  applied  to  those  musculur  contractions  depending  on  neuroses,  or, 
at  most, it  c»n  only  be  used  as  an  adjuvant;  the  chief  treatment  must 
be  directed  to  the  nervous  aßection  that  has  caused  the  muscular 
contraction.  Not  unfrequently  these  oontraetions  entirely  disappear 
under  chlortiform,  especially  when  of  a  reflex  chanicti-r,  in  tlie  same 
way  that  they  subside  spontaneously  in  acute  articular  inOammations, 
as  soon  as  the  patient  is  uarcotized ;  the  flexed  kuec,  for  instance, 
may  tlieu  be  citcuded  without  the  least  force.  Aocordiiig  to  Jicmak, 
mauy  coulraclions  disappdu-  under  the  use  of  the  constant  current  of 
electricity ;  as  many  excellent  men  arc  now  engaged  studying  the 
constant  current,  it  is  to  be  hoped  that  the  mystery,  which  has  until 
lately  shrouded  this  subject,  may  disappear  before  clear  rrtticism, 
TrcJitment  by  a]i{Kinitus  (orthopedt/)  ia  particularly  used  in  contnic 
Uoaa  of  ligamenta  uiid  bisdie.     Contractions  &om  eicatrices  may  be 


624 


W)NOEXITAL  DEFOBMirrKS  OF  THE  JOISTS,  RTO. 


improved,  but  rarely  entirely  carcä,  by  Rlretohlng  the  ncatrix; 
more  potent  remedy  here  i&  continued  prtfoivrt^  inaHo  by  atlhe«H~-^ 
plaster,  bamlages,  or  compresses,  applif^d  to  suit  each  case.  T^^te 
atropliy  of  the  cicatrix,  which  occurs  ftpontjineouHly,  in  Üie  oow^^ 
of  yeurs  is  much  promoted  by  this  treatment.  Distention  is  co^w 
bincd  with  comprosaion  in  tUo  treatment  of  riiig-shapctl  eicntric^^ 
contractions  of  canals,  so-c^IIod  strictures,  8Ui>h  as  occwr  cMcOy  - 
the  urethru  and  aesophngus,  by  the  introduction  of  elastio  soii^«|^ 
(ciillcd  boui^ies  because  thoy  were  formerly  made  of  wax)  of  gn<)u. 
ally-increasiug  tbicknoss. 

Tlic  ortliopedic  treatment  previously  mentioned  doc»  not  alv«|y 
succeed,  or  nt  least  is  ofteu  very  slow,  hence  even  in  the  middle  %g^ 
(be  tendons  of  the  contracted  muscles  or  the  muscles  themselves  intrt 
rliviilcd ;  this  operaiion  is  called  "  toiioiomy»"  or  '*  myotomy  ("ibf 
former  is  fur  tlie  more  frequent.  Forraojly  tlie  operation  «asdonebr 
simply  incising  the  skin  down  to  the  tendon,  then  dividing  the  IiUtr, 
and  letting  tlie  wound  heal  by  suppuration  ;  the  results  were  nnt  tcrv 
brilliant:  tlie  siipiiuration  was  sometimes  very  cxtcnsi\*p,  thick  rim- 
tri(K"S  formed,  tvhich  could  only  be  slowly  stretched.  This  opcnliun 
was  first  miule  really  serviceable  by  Stromtyer^  who  taupht  tii  to 
divide  tendons  subcutaneously,  a  method  which  Dkßhibach  ititm. 
duced  extensively  into  practice,  und  which  is  now  ciclusively  isrdL 
I  i»bidl  first  dcsmbe  this  operation  briefly  before  pasitiug  to  its  multi. 
Let  us  take,  ns  an  iUustrntion,  tenotomy  of  the  (endo  AehiUic,  vltirh 
is  the  most  frequent.  For  this  opemt-ion  you  mny  best  employ //iV/m- 
bach'*»  tenotome,  a  slightly-curved,  pointed,  narrow  knife,  Tbf  fi- 
tient  lies  on  the  belly,  au  assiAt-ant  holds  his  leg  firmly  at  thecsif; 
with  your  left  hand  j'ou  seize  the  eJuWoot;  with  your  right  hu»! 
introduce  the  knife,  flatwise,  by  tlie  side  of  the  tendon  under  the  *Lia, 
and  over  the  tendon,  i  ill  you  have  passed  Ixjyond  the  tendt.m,  vriibooi, 
however,  perfurutiug  the  skin  a  second  time;  now  turn  thcrdj^of 
the  koifc  towonl  the  tendon  and  divide  the  hitter — when  so  donqryon 
will  hear  a  crackling  sound;  as  the  division  is  completed,  yon  wiH 
feel  with  the  left  hand  that  the  foot  ia  more  movable;  you  noirt»» 
fiilly  draw  out  the  knife.  Only  the  point  of  entnuico  of  the  Icnifr  ti 
Tixiblc  cxtenially,  the  tendon  has  been  dinded  subcutanen usly.  lb 
method  of  subcutaneous  ^€7iüfomyyi"oin  wiV/iOMi  imcarJ  is  cwerfm 
begiuDcrs,  because  iu  it  there  is  no  danger  of  dividing  the  skin  tow 
than  is  necessary.  7'i:notomy /rom  tetthin  outioard  is  more  eleginl 
and  better  suited  for  some  cases,  llie  foot  is  held  as  above,  aodtliT 
knife  is  entered  the  same  way,  hut  it  is  then  passed  under  the  t«idoa 
and  the  cutting  edge  turned  toward  the  tendon;  the  thumb  of  t!« 


TENOTOMT. 


«85 


rignt  hand  should  be  placed  over  the  point  of  thn  kiuft?  to  feel  it  and 

Invent  paAAing  it  throtig'h  the  skin  ;  we  then  press  on  the  kiiifc  nnd 
iw  it  from  within  outward  through  the  tendon  ;  beiiijf  careful  not  to 
et  it  cut  through  the  akiu  wlicn  the  jrrk  occurs  that  accompanies  the 
oompleliou  uf  the  division.     This  method  seems  wore  difheult  than  il 

but,  like  un)'  operation,  it  requires  practice  on  the  aulaver,  When 
le  tenotomy  is  completed,  there  is  usually  hut  little  bleeding  from 
the  puncture,  though  sometime»  them  may  be  oonaidernble,  aa  hi  some 
persons  a  toleni})ly  largo  branch  of  the  posteriur  tibial  arterj'  niii« 
alongside  of  the  tendon,  and  is  divided  with  it.  If  the  bleetling  be 
Blight,  a  piece  of  iehthyocolla-plaster  may  he  placed  over  the  puncture, 
and  rendered  firmer  by  ooUodiuni ;  if  the  hiemorrha;rc  be  more  profuse, 
the  puncture  should  be  covered  with  a  smuU  ooinprcss,  and  the  foot 
banduged  as  higli  as  the  calf;  the  bleeding  tlien  ceaaes.  This  dressing 
should  be  replaced  by  plaster  after  twenty-four  hours.  The  healing 
is  almost  ulwav«  by  first  intention;  the  puncture  is  closed  in  three  or 
four  days.  But  there  may  be  suppuration ;  then  the  wounded  part 
gram  red,  swollen,  sensitive ;  blood  mixed  with  pus  flows  from  the 
iround,  an  abscess  often  forms  on  the  opposite  sidif;  this  must  be 
opened,  and,  although  this  suppuration  is  not  dangeixjus  to  life,  it 
may  continue  two  or  three  weeks,  and  much  impair  the  results  of  tlie 
operation,  for  it  is  a  long  time  before  the  resulting  thick  cicatrix  \b 
suited  for  extension.  Immediately  after  the  tenotomy,  at  the  point 
of  division  you  may  feci  a  hollow,  as  the  muscle  contracts  after 
division  of  the  tendon ;  this  hollow  disappears  in  the  course  of 
twenty-four  hours,  nnd  for  a  few  (kys  it  is  even  replaced  by  a  swell- 
ing: the  latter  gradually  subsides,  and  in  fuurlecn  days  »t  most,  after 
a  normal ly-heale<l  tenotomy,  the  tendon  appears  perfeclly  restored. 
The  course  of  this  healing  hiLs  been  carefully  studied  experimenloUv ; 
fonnerly  it  was  supposed  there  was  something  very  peculiar  about  itj 
I  have  often  made  these  cx[H>rimcnts  on  animals,  and  iind  that  healing 
takes  place  ns  it  usually  does,  and  must  resembles  that  process  in 
nerves  and  bones,  NVIien  the  tendon  is  divided,  and  the  muscle  con- 
tract», there  would  be  an  empty  space  nt  the  point  of  division  If  the 
external  atmospberic  pressure  di»I  not  at  once  press  the  surrouudiug  cel- 
lular tissue  into  the  space  between  the  ends  of  the  tendopi ;  t4ie  space 
is  thus  filled  up;  as  in  any  wound,  this  tissue  is  infiltrated  with  plus- 
tie  matter  aud  serum,  and  becomes  very  vascular;  the  cellular  tissue 
around  the  ends  of  the  tendon  is  metimorpbosed  in  the  same  way,  and 
tiie  latter  are  surrounded  ond  united  by  the  iuflammatoiy  new  formation 
dovelopcd  Irom  Iho  ndjaeent   cellular  tissue,  just  as  the  fragments 

bone  are  by  tho  oxtemal  callus  (which,  however,  here  presses 
41 
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between  the  ends  of  the  tondona  also ;  an  tnUmnJ 
culluA  caimül  derelop  in  lemlons,  na  liiejr  luve  bu 
meduUftry  cavity).  In  this  sUge  (ulwut  ihe  fym^ 
day),  the  picture  ia  somewhat  lu  tu  Flg.  Hi. 

Thin  proviaioiutl  uuiuu  »uun  beooiues  firoi,  u  iV 
iiifluuiuialory  ucw  forraatloti  is  uietsiiiorphoeol  lo 
contiective  ti&sue;  mcaDlimc,  sotne  ncopUatio  tiiUB 
has  developed  in  the  atumps  of  the  tandon,  vhicli 
combiucA    witli   the   intimnediata  euhstancew    Tlic 
entire   newly-fonned  intcnDediate    miisA  graffaftUr 
contracts  strongly,  beconieB  very  6rni,  so  tbmt  it  i* 
sumefl  exactly  the  character  of  tendinous  tissae;  tkr 
toudoa  is  thus  cnlin'ly  rügeDcrutett     It  is  tnwtUi 
does  not  always  go  on  as  mpidly  aa  wo  haire  bar 
described«  but  (as  also  occurs  in  fractur»)  Ia  m 
unfrequontly  interfered  with  by  a  large  exbin» 
tion  of  Hood  between  the  ends  of  the  tendoo;  UM 
ia  enclflscd   bv  tlie  inBanimator^' new  fomnUian,W 
comes  only  partially  organized,  but  must  be  mtt&f 
reabsorbed   before   there  can   be  complete  KftexMir 
'*uS«I5r^i'id"ir(eu^  tiuu  of  the  Wadon.   ExtcntüvcextnivattatiunaofUuOd 
^n,  M  tiM  funtUi  may  interfere  with  the  regular  oour^  of  bealia^: 
not  only  by  their  aim  and  the  time  required  forlliBr 
absorption,  but  by  occasionally  putrefying  and  suppurmtiug.    The  oper 
ation  and  course  of  healing  in  myotomy  arc  abou«  the  some  as  bn 
just  been  described. 

Tou  ha^-e  just  heard  that  the  tendon  Is  entirely  tcgeacrsled,  ibJ 
the  cicatricial  iiitcniK-<ltatc  suli^tance  contracts  strongly,  thatii,itj 
ehortens,  and  you  will  justly  wonder  why,  knowing  these  tuUM, 
operation  ia  still  done,  as  the  tendon  is  not  thereby  much  doogitaL 
To  thia  I  answer  tliat  tenotomy  of  itself  ia  of  no  usp,  or,  ut  Icait^doci 
little  good,  but  that  the  teiidinoua  cicatrix  may  be  much  more  mdil; 
Blretched  than  the  tendon  of  tho  coutracted  muscle  or  the  musdo  it* 
self;  tenotomy  only  prores  useful  from  tlie  orthopedic  aficr-trotännl; 
it  greatly  aids  the  cure,  and  often  it  alone  renders  tt  possible,  id» 
the  contracted  muscles,  fosciie,  or  ligaments,  resist  nil  effi^rta  at  «tc»  J 
aion.  Hence  we  should  not  await  complete  cicutririnJ  oonttvtioaof 
the  divided  tendon,  but  must  stretch  the  young  cicatrix ;  the  oriuf^ 
die  tnntment  may  begin  ten  or  twcU'e  ilnys  after  diviaioo  of  tltftf» 
don  in  club-fuot,  cither  by  extension,  manipulations,  aod  appsntai,di 
by  straightening  the  foot  and  applying  a  pUst«r  dressiug.  Faiuniilr 
results  were  &rst  rendered  possible  by  tubcuttmeima  tenotomy;  liM* 
the  healing  goes  on  rapidly,  and  a  distciifiiblu  cicatrix  forms  j  if  tlM 
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wound  suppurates  &  long  lime,  and  the  skin  is  also  afTcctcd,  (iiebnttlc 
cicatrix  probably  mav  not  become  disteiiüible  for  six  or  eig^ht  weeks, 
for  soonur  it  might  tear  and  bej^iu  to  Bup))unLtc  again.     Of  c»urse 
every  club-foot,  esi)coia]ly  of  (lie  lower  grades,  does  not  retguire  tenot- 
omy ;  but  it  is  just  as  oei-taiii  that  in  high  grades  of  this  defurmiCy 
teaototny  favors  the  cure.     From  what  has  beea  said,  you  will  aee 
that  the  indications  for  tenotomy  are  often  the  same  as  those  for 
orthopedic  treatment;  this  is  not  absolutely  the  case;  the  indicittions 
for  tenotomy  are  sometimes  more  limited,  sometimes  more  general. 
Wo  may  divide  any  tense  tendon  subcut-ineously  ;  but  whether  thin 
will  do  any  good  is  another  question.    Wo  cannot  here  spruk  of  si] 
po&Kible  ea.scs,  but  I  will  mention  the  temlotis  most  fre«)uently  divided  : 
in  the  neek,  the  two  [Mjrtions  of  the  sternoKrleido-mustoid  ainscle,  at 
their  insertions  on  the  clavicle  and  sternum  ;  tenotomy  is  rarely  done 
in  the  ami ;  I  wiini  you  Aj^ninst  thi«  0]icrnlinn  in  tl»e  fingers  und  tol^a ; 
5Ä  trtitlofH  tcith  fuUy-ddodoped  sheaths  are  unsitited  J'ar  tenotvtnt/  ,• 
from  anatomical  reasons,  that  you  may  readily  perceive,  healing  would 
not  occur  BO  simply  as  in  tendons  surrounded  by  loose  cellular  tissue  ; 
there  is  usually  suppuration,  frequently  with  bad  result^  or  else  the 
ends  of  the  tendon  remain  ununited.     In  the  thig^i,  after  coxitis,  the 
«mtrnctod  adductor  muscle  may  be  dividetl  at  its  point  of  origin,  if 
It«  contraction  cannot  be  overcome  during  aiin»tthe/iia ;  the  same  is 
truf!   of  the  biceps  femoriA,  semitendhiusua   and  semimembranosus, 
which  are  tn  be  di^-idcd  elose  to  their  points  of  insertion  into  tiie 
fibula  and  tibia.     In  the  foot,  the  tendo  Acbillis  is  most  frequently 
divided,  as  are  also  ooeasioimlly  tho  tendons  of  the  anterior  and  posto 
nor  tibial  and   peroneal  muscles,  although  it  seems  to  me  that  this 
injures  the  subsequent  mobility  of  tho  foot.     In  straightening  anohy- 
lows,  tenotomy  was  fonnerly  very  often  resorted  to ;  but  for  this  pur- 
|X>ae  it  may  l>e  entirely  dispensetl  witlu     In  anchylo&is  of  the  knee- 
joint,  for  instance,  if  the  alxive-named  muscles  be  not  unitinl  to  a  cio 
atrix,  they  may  be  gradually  stretched  during  atucsthesta,  tliat  is,  if 
they  be  still  muscles  and  not  strings  of  pure  connective  tissue,  as  is 
ran-'lv  the  case.     I  shall  not  here   speak  of  tenotomy  of  the  oeular 
muscles,  the  0|ieration  of  strabismus,  aa  this  is  treated  of  in  ophthal- 
mology.   Sometimes,  also,  we  may  be  obliged  to  divide  tendons  in 
antagonistic  contractions,  for  the  purpose  of  rendering  the  contriuited 
nmscles  inactive  for  a  time,  and  sul»Am[iiently  elongating  their  tendoiu 
bv  extension,  to  give,  the  jmretic  antagonist  more  play  und  less  work  ; 
tlie  Litter  are  then  opposed  by  no  force,  or,  at  least,  by  a  weaker  une 
BO  that  equilibrium  is  restored.    Of  course,  this  is  only  to  bo  done 
for  raust^lcs  wh'^se  antagonist«  are  not  entirely  paralyzed,  but  only 
parelir;    iu  perfect   paralysis,  tenotomy  of  the  contracted  musclet 
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H'ould  luivc  no  effect.    The  revirifving-  action  of  tenotomy  ia 
lUly  spoken  of;  it  is  to  the  above  cases  that  tliis  expression 
indeed,  in  antagonistic  contractions  the  action  of  tenotomjr  is  aom» 
tim(»  ostoniabing. 

The  Hubcutaneoiu  divUion  offateiüB  is  not  much  done;  the  oonb 
uf  the  fasuia  lata,  which  fonu  when  the  thigh  is  kept  flexed,  ore  ofhi 
divided  with  benefit,  as  it  is  diiEeult  to  stretch  them;  the  fusdaplu. 
turis  may  also  ho  occiisionuliy  divided  with  benetit,  when  it  istcm; 
in  club-foot.  Division  nf  tlm  fascia  fails  in  the  caseB  where  we  ni^i 
use  it  with  most  ben(^fi»,  that  ia,  in  pontnction  of  the  pal-nar  Gk^ 
From  Dupuytren''^  description  of  the  results  of  tliis  operation,  in  »jkI« 
of  the  warning  of  my  former  preceptor,  I  was  once  led  into  p» 
forming  it;  but  it  was  followed  by  sucli  extensive  suppuration  thtt  I 
was  glad  when  tltis  liaally  ceased.  In  sjiitc  of  oil  ortltopedic  •iU^ 
treatment,  ilic  hand  finally  remained  as  it  had  been  ;  some  slight  i» 
provement  soon  disappeared  again,  and  I  believe  that  ihb  aficotioo, 
in  its  higher  grades  at  least,  is  incurable. 

Dilution  of  liffamenU  is  rare;  but  in  club-foot  I  have  often  dlritkj 
the  small  ligjunents  of  the  ankle-bones,  if  they  were  tens«;  ami, in 
spite  uf  the  fact  that  I  must  certainly  have  frequently  oprned  tlu 
smiUl  joint«  subnitaneously  in  bo  doing,  I  never  saw  any  b:i4  molli 
JS.  von  X/Ongenbeck  introduced  division  of  the  external  lati^nU  tijpiiMnt 
of  the  knee  in  genu  valgum;  in  this  the  knee-joint  is  always  tempo- 
rarily opened.  This  operation  is  only  proper  in  the  IiighcAt  graiie  of 
the  affeoüon,  but  greatly  aids  the  treatment;  I  had  not  prcrioulj 
seen  it,  or  even  thought  much  about  it,  fearing  tliat  it  might  be  ii- 
lowed  by  supporaiion  of  the  knee-joint;  a  few  years  since,  b  ooc 
ease,  I  did  the  operation  on  both  knees  of  a  young  man  who  liai]  ei- 
eessi%*e  genu  valgum;  the  wound  healed  without  any  intlammalioaof 
the  knee-joint,  and  the  orthopedic  treatment  was  rerv  f]ui(-kly  con- 
cluded. 'The  patient  went  out  of  the  hospital  with  his  legs  porfisetl; 
Rtrnight.  On  the  whule,  the  o)M?ration  is  rarely  indicated.  So  £iru 
f  know,  no  other  ligaments  are  divided. 

It  was  natural  to  think  of  dividing  contrncting  cieatricos  alto,  *r 
as  to  stretch  the  new  cicntiix ;  but  would  it  not  be  wiser  not  tol<-t 
tlie  cicatricial  contraction  come  to  such  a  point  as  to  impair  ftinrtiflB? 
Would  it  not  be  best,  even  during  tlie  healing  of  a  lai^e  woumi— is 
the  bend  of  tlie  elbow,  for  instance — to  keep  the  arm  extcuded^tn 
that  it  should  not  be  contracted  by  the  cicatrix?  The  idea  bsgmJ 
uue;  but  the  result  rarely  corresponds  to  such  a  tedious  trealaart, 
for,  in  the  first  place,  such  wounds,  in  which  tlicrc  caa  bo  do  dcstrlail 
contraction,  heal  with  great  difliculty,  and,  when  tliey  are  tiaaUjrlieal«>J 
and  the  limb  is  set  free,  contraction  oevertbelefis  oooun.    I  wrR  r» 
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member  &  cbild  with  such  a  wound  in  the  bend  of  the  elbow,  from  a 
burn^  M'hicli,  as  assistant  in  the  Dcrlin  clinic^  I  bat!  to  drej^s  daily.  The 
arm  was  kept  extended  on  a  splint,  and  took  six  months  to  hi-al; 
finally,  the  child  was  discharged,  with  the  arm  perfectly  morable  and 
llie  wound  healed,  and  I  was  very  proud  of  the  cure.  Two  months 
later  I  saw  the  child,  with  the  cicatrix  entirely  contracted ;  the  arm 
was  al  an  acute  angle,  and  almost  immovable.  Subsequently  I  lost 
ht  of  tlte  patient,  and  do  not  know  what  was  the  final  result;  but 

clearly  saw  that  I  had  worried  my&elf  and  the  child  for  months  in 
Tain.  Several  similar  cases  have  radiflolly  cim'^  me  of  tlie  idea  that 
we  can,  in  such  cases,  do  much  by  orthopedio  treatment  during  the 
cicatrization  of  tlie  wound.  I  advise  you  to  let  the  w*ound3  be:il  as 
they  will ;  large  wounds,  from  bums  in  children,  will  even  thus  give 
you  enough  trouble,  as  they  always  heal  with  difiitnilly,  and  readily 
a&siUDe  an  ulcerative  character.  In  the  course  of  months,  often  not 
for  years,  as  its  vesseb  are  obliterated  and  its  tissue  becomes  more 
like  sultciitaneons  tissue,  the  cicatrix  loses  its  rigidity,  becomes  more 
diatcnsilile,  tougher,  more  elastic;  bcnoe,  with  time,  mobility  in- 
oreasea,  in  case  it  has  been  impaired  by  the  cicatrix.  You  have  al- 
ready been  told  how  you  may  aid  this  atrophy  of  the  cicatrix  by  com- 
pression and  distention.  When  the  cicatrix  has  finally  been  reduced 
to  the  smallest  size,  yon  may  ocrasionally,  with  advantage,  excise 
the  whole  or  part  of  it,  at  Intervids,  always  being  careful  to  obrain 
healing  by  the  first  Intt'ntion,  so  that,  in  place  of  tlic  tJiick,  scarcely- 
distensible  cicatricjal  string,  you  may  have  a  Cme  linear  cutaneous 
cicatrix,  which  may  be  stretched  more  readily  than  the  old  cicatrix ; 
but  if  you  have  suppuration  and  gaping  of  the  wouud  after  these 
operations,  the  result  is  very  doubiful  {as,  imder  the  same  circun*- 
stances, in  tenotomy);  ttiere  again  fnnns  a  broad, granulatlng,slou'ly- 
heattng  wound,  and  a  cicatrix  as  broad,  long,  and  firm  as  the  previous 
one.  Hence  you  can  only  a<lvantageous]y  excise  contracted,  string- 
like, thin  cicatrices.  In  removing  complete,  broad  cicatrices,  such  as 
occur  in  the  neck  after  bums,  excision  is  not  enough ;  a  portion  of 
distensible  skin  from  the  vicinity  must  bo  made  to  grow  in  the  place 
of  the  cicatrix.    This  may  be  done  by  sliding  a  piece  of  neighboring 

in,  or  by  trnnsplantinga  fiap  of  skin,  according  to  the  rules  of  plas- 
ic  surgery,  which  I  shall  not  enter  into  here. 
We  have  now  to  speak  of  the  treittm<mt  of  distnrtions  duo  to  an- 
ugnmstic  muscular  contractinna ;  I  Iulvc  alreiidy  told  j'ou  that  tcnol- 
CMnr  may  be  useful  in  these  cases  also,  but  it  is  only  an  adjuvant  to 
tho  trcutmeut;  tlie  essential  point  is  the  removal  of  the  paral^-sis. 
The  curability  of  these  coutxactiutis,  and  of  the  dcfonnities  they  cbusp, 
will  depend  un  what  wc  can  do  for  the  paralysis.     }Iere  ofieos  the 
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wide  6eld  of  ncuropatholog}',  with  which  you  will  become  hettcriei 
quiuiit«d  in  tLe  lectures  on  medicine,  and  in  the  medical  clinio.  Tho« 
arc  many  cases  vvlirre  you  would  at  the  outset  give  up  any  treatment «( 
the  paralysis ;  in  lumurs  of  the  bndn,  apoplexies,  chronic  enoephalttiL 
traumatic  iujuries  of  the  spinal  niL-dulln,  extensive  injuries  oi  ncnta 
etc,  treatineiiL  will  do  little  good.  Other  cases  uf  sptuul  diseaie  «itli 
parcEiis  uf  the  luwer  limbs,  especially  in  children,  sometimes  gint  i 
rclutjvely  good  prognosiB.  Ou  the  one  hund,  Irentment  with  ood-Utrt 
oil  and  iron,  malt  or  saltbatKi,  and  especially  time,  may  act  verjul* 
vantagoously  in  removing  the  nhang^s  in  the  spinal  medulla, of  irliith 
we  unfortunately  know  but  little;  on  the  other  hand,  irritatiODfl Mj 
be  applied  to  the  muscles  themscOves,  Oint  may  rerinfy  them;  *t 
may  expect  relief  iu  those  caaca  cbpcciully  where  there  ia  no  oomplrie 
paralysis  or  pantplejria,  but  only  purcsla  of  certain  groups  of  inuKln, 
Here  two  exlcrniil  remedies  arc  the  tnost  usc-ful:  I.  O ymnastic  tnt»- 
ment ;  3.  Etectrkity.  The  former  consislfi  in  awaUeniiig  llwaliuib» 
inji^,  slightlyileTeloped  contractile  pownr  by  concentrating  tliewillm 
the  paretic  miifcles.  Certain  morements  are  made  regularly  at  tw- 
tuin  times;  this  may  be  well  doae  by  the  "Swedish  movementrcure" 
tliat  has  been  recently  introduced :  litis  consists  in  requiring  tlu) 
patient  to  make  movemeots  with  certain  nuKclcs,  while  the  g\'tiaad 
offers  a  slight  opposition.  For  instanc(>,  I  hcJd  your  arm  extniKW; 
yon  now  bend  it,  while  I  oppost?  the  movement  by  gentle  pn'samr;  d 
course,  the  proper  movcmeniB  musX  be  detcruiined  for  each  iudiridml 
case.  Of  late,  this  method  of  gymnaatics  bat  become  quite  popoLu; 
and  proved  useful ;  evidently  il,  like  all  gymnastics,  is  usetets  in  oofr 
plete  paralysis. 

Our  second  remedy  is  electi-irit}?;  of  late  great  advances  luvrlvm 
made  In  its  use.  The  apparatus  employed  hns  l>een  greatly  tütnplifird, 
ri'-ndered  more  transportable,  and  so  adjusted  that  the  current  can  br 
■treogtheued  or  weakened  at  will.  Moreover,  the  methods  in  whidicW 
tricity  ia  applied  are  greatly  improved ;  formerly  one  or  sercral  gnofi 
uf  muscles  of  a  Ibiib  were  electrified,  by  applying  the  poles  fini  «i 
oi.e  jjlnce  then  another;  now  we  understand  electrifying  the  inditidiui 
muAcles ;  the  French  physicTian  iJucftenne  d«  Boulofftie  has  dooe  pwt 
service  in  this  matter.  The  points  at  which  the  pole  or  pole«  should  br 
applied  to  induce  contractious  in  the  different  muscles  were  fint  (butxl  I 
empirically  hy  Ihtc/iertjie  ;  subsequently  TJchiuA'  discov-ered  thtt,t^<i 
nile,  it  wa«  at  the  |>oint  where  the  hu^-st  motor  nerve  colered  1^^ 
■nusclo.  Of  late,  Zieins»«n  has  bcea  most  successful  id  elcctro^kn- 
peutics;  hi.s  Lionk  is  characterized  by  practical  utility  and  sdetfib 
iiiipcvrtnnce,  and  ubtjve  all  by  its  inistworthiDess.  Tlie  tremtnoAii 
so  Carrie«!  out  tlist  usually  one  or  two  sittings  are  bad  daily,  duriuti 
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lieh  fiiat  nne,  then  anothnr,  muscle  is  metbodtcriüly  electrified  ;  thu 
may  be  cx>ntinuc(l  half  or  tliroe-fjuarttM  of  aii  hour,  but  not  too  long, 
for  fear  of  deslrovintf  tlic  weak  nervous  activity  b_v  too  i^reat  irrita* 
lioa.  Alucli  fiorm  might  be  done  by  excewive  eieotrinitioii ;  a  phyei- 
cinn  should  lÜHrnys  comluct  the  treatment,  and  give  very  positive  di 
rection»  about  tlio  duration  of  tiie  sitting,  and  strength  of  ilie  current. 
Usually  we  very  soon  see  how  much  the  muscles  contract  to  the  cleo 
trical  irritAtian  when  they  perhn])»  cannot  be  moved  spout'incuusly ; 
wo  should  not  give  up  even  if  we  do  not  obtinu  any  twitchings  at  the 
first  sitting;  occasiontüly  these  only  appear  after  a  time,  when  the 
electricity  has  had  some  effect. 

Of  lute,  Ifarweä  hos  successfully  employed  a  very  ingenious  metb* 

od  for  removing  oontractions ;  he  makes  continued  traction  in  the 

direction  in  which  tlio  muscles  fail  to  act;  for  instance,  in  club-foot,  a 

stout  india-rubhcr  band  is  fastened  tc  the  outer  border  of  tlie  f(X>t, 

and  the  inner  side  of  the  tibia  close  Ih:1uw  the  knee;  this  acts  ooütiii- 

uously  as  an  "artificial  muscle/^     This  seems  to  me  rational,  and  it 

should  1«  tried  extensively.    I'have  used  this  meüiod  in  sevcnd  cases, 

with    Tftry   quick    rrsnlt ;    Jjüt'ke  and   Voikmfinn  have   also   stated 

jgpcotly  that  they  have  attained  good  results  by  this  treatment. 

^B  Id  parescfl,  movement  of  a  few  muscles  occasionally  sufBces  to 

enable  the  pntient  to  walk,  if  a  oertaio  firmness  which  the  muscles  fail 

_|p  supply  is  given  to  tlie  limb  by  some  sort  of  a  splint.     These  splints 

^■e  not  always  to  be  reganied  as  a  last  resort,  but  they  may  aid  the 

Meatmen t  by  enabling  the  patient  to  walk  alone  with  the  aiil  of  sticks. 

But  the  movements  of  walking,  made  by*the  paretic  muscle«,  have  an 

excellent  gymnastic  eHect;  althoughartificiallysupporlcd,  the  patient 

in  this  way  uses  his  muscles,  while,  if  he  were  continually  lyingorsit- 

ting,  the  muscles  would  remain  entirely  inactive,  and  atrophy  more 

and  mora      Machines  are  also  serviceable  in  keeping  the  legs  ex- 

tied  and  the  feet  at  the  proper  angle,  tluis  preventing  contractions. 
Gymnastics,  electricity,  artificial  muscles,  and  splint  apparatuses, 
ibined  with  proper  internal  treatment,  especially  suitable  water- 
cure,  may  do  a  great  deal  for  these  patients  ;  and,  allhougb  many  of 
them  are  tucurublc,  some  are  curable,  and  others  may  be  greatly  im- 
proved. 

[Tlie  hypothesis  of  «i>«>»  formation  adranecd  (page  615)  is  snp- 
ported  by  the  formation  of  the  seal,  so  many  of  the  «tage«  of  develop- 
ment of  the  human  embryo  correspond  to  what  we  find  persisting  in 
some  of  the  lower  animals.  Dirffmbach  had  noticed  that  all  new- 
born rhildren  had  a  slight  degree  uf  club-foot,  and,  as  a  fact,  the  rota- 
tion of  the  limbs  is  not  completed  at  birth,  nor  till  during  the  first 
yeAT  of  life,  or  even  later,  when  the  child  begins  to  walk.     At  first 
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the  toes  point  iuward,  so  that  w-ben  learning  to  walk  rhUJrun  oli^n 
go  on  tbo  toes.  You  could  uol  readily  place  a  six-iuontbit'old  child ' 
in  the  typical  position  of  the  »oMii-r.  wilh  tho  hecU  together,  tot« 
torned  uut,  and  legs  touching  all  the  way  up.  As  the  rotntJOD  don 
not  affect  the  foot  alono  but  the  entire  limb,  the  knee  and  hip  of] 
the  newly-born  ehtld  am  not  identical  with  thofic  of  adult«,  outl  thii 
difference  h  even  more  marked  in  congenital  club-foot. 


An  imporlatit  factor  in  the  develoj)meut  of  HcoUosis,  in  additiou 
to  those  ineutioncd  (page  G18),  is  the  position  aitsurnvd  in  certain 
occupations,  a*  in  wrilitig,  etc.  If  the  school -bench  es  or  (ahlei  be 
improperly  conatrticied,  the  body  may  be  kept  daily  for  boun  ia 
an  unnatural  position.  The  longer  the  study-hours,  the  less  tiw 
given  to  roereation  and  ex<^rei80,  the  greater  the  effect  of  this  n\n 
fatigue  ;  so  that  finally  the  faulty  jiouitioti,  which  was  at  Hrvl  t»- 
snmed  merely  during  the  occupation,  boeomc«  babitiul,  and  \hi 
spine  docs  not  rcsuuiu  its  normal  shape  At  tinil  by  traclion  di« 
curvature  may  be  straightened  out,  or'thc  cbildrc-D  may  do  it  voloa« 
tarily,  but  after  a  time  this  is  not  readily  aecoraplished. 

Qmte  roccnily  Mikulicz  made  very  thorough  invenligniion  of 
the  Htatistics  of  genu  valgum,  which  proved  that  the  fir«t  clian^ 
showed  in  the  diapby^es  of  the  femur  and  tibia,  and  that  ilipili^ 
fomiity  wa*  duo  partly  to  uneven  growth  at  the  ej^iphy^es,  parity 
to  abnormal  curvature  of  the  diaphyseal  end«.  At  first  the  Inee- 
jr>int  with  all  its  parts  are  not  impHoated,  so  tliat  the  epiphywi 
appear  «<)t  on  to  the  abnormally  curved  ends  of  the  diaphym. 
<ionu  valgum  is  always  accoinpanied  by  rachitis  of  the  limbs.  In 
h'g'»  grades,  besides  the  already  mi'nttoned  anomalies  of  pmrth, 
there  is  irregular  proliferation  of  the  epiphyseal  cartilage.Sv  iheinDW 
one  inereai«ing,  the  outer  diminishing,  and  thus  increa'^ing  the  de 
formity.  Throtigh  these  InfliieDces  cornbin»],  the  height  of  üicia- 
temal  condyle  of  the  femur  is  tncreued,  while  the  external  romlyk 
does  not  grow  ;  the  internal  lateral  ligament  elongates  while  ibf 
external  contracts  :  a-«  a  conserpieBce,  the  biceps  muscle  «hurli-w 
and  forms  a  tense  corrl. 

Genu  valgum  is  always  accompanied  by  a  parbological  distortk« 
of  the  foot ;  for,  in  spile  of  the  angular  position  of  the  knw,  to 
bring  the  sole  of  the  foot  to  llie  ground  the  patient  a.<tnally  twaii 
on  the  outer  border  of  the  foot,  while  the  inner  is  elevated  ;  wtb* 
metatarsus  is  twisted  on  its  long  axis,  as  in  pea  varus.  Wlii» 
patients  with  genu  valgus  b.ave  been  able  by  ibii?  manfruvrr  \n  «t- 
rect  the  anomaly  of  the  knee-joint,  their  gait  ts  bearable  anil  ll» 
inconvenience  comparatively  slight,  even  when  the  varus  is  couid 
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erable ;  but  tbe  case  hi  quite  different  in  patients  nho  have  from 
the  first  walked  on  ilw  inner  buriler  of  tlie  foot ;  they  soon  acquire 
marked  pes  plnius,  which  rcndura  walking  iu.-:ir!y  inifjussible.  Severe 
pains  occur  in  the  foot,  the  gait  becomes  tuttcriug  and  painful,  and 
the  oombinaiion  of  geouvalg^im  aud  pes  valgus  not  unfrequenlly 
induces  tbe  greatest  functional  distiirbauccftof  (he  lower  extremity. 
Eveii  slight  grades  of  pes  planus  greatly  impair  the  use  of  tbe  leg. 

Such  caBts  are  very  frequent  in  young  children,  and  may  often 
be  remedied  by  iimerting  a  piece  uf  beveled  sole-leather  in  the  tiboe 
uuder  the  inntcp. 

If  ri*/<ir  inorfh  has  occurred  while  tbe  lep?  wrrip  lying  cxiondrd 
on  a  borizoutul,  level  Mtu'f:icc,  tbe  feet  are  alwayi^  fixed  in  a  position. 
uf  slight  equiuo-varus.  Tbe  same  Is  tbe  case  in  persons  who  have 
lain  lung  in  bed  without  using  tbcir  legs  ;  if  tbe  b-g»  be  not  moved, 
the  elevation  of  tbo  heel  and  rotation  of  tbe  foot  inward  cuustautly 
incTeasc. 

After  injuries  or  inflammation  tbe  tendons  readily  become  do- 
eroRwJ,  and  a«  the  dead  lissuc»  is  only  replaced  by  cicatricial  snb- 
»tance,  the  tendon  is  shortened  and  tbo  cicatrix  is  united  with  the 
sheath,  which  destroys  tbe  natural  mobility  of  the  tendon.  Many 
such  cicatrices  in  muscles  are  congenital,  perhaps  caused  by  tbo 
Qmbilical  cord  encircling  a  limb.  Usually  tltin  amputates  the  llinb, 
but  at  otlier  times  we  find  a  cicatricial  atrophy  of  the  skin  and  dis- 
appearance of  tbe  muscle,  which  wc  must  suppose  to  be  replaced  by 
connective  tissue;  this  causes  shortening  of  tbe  muscle  aud  distor- 
tions, particnlarly  in  the  foot.  Afuch  more  frcfjuent  are  cases  of 
caput  obstipum  from  shortening  of  one  sternoclcidoma&tuid  muscle 
from  acute  traumatic  myositis  ;  this  inüamniation  is  probably  almost 
always  caused  by  injury  of  tbe  muscles  by  the  forceps  during  in- 
strumental delivery.  In  these  cases  immediately  after  birth,  and 
during  the  first  week  of  life,  wc  may  find  an  extensive,  painful 
inflammatory  swelling  of  the  muscle,  which  disappears  spontane- 
ously, usually  leaving  cicatricial  shortening,  but  sometimes  going 
ou  to  suppuration  and  formaiiim  nf  a  true  abscess  of  ihe  xausule, 
which  of  course  heals  with  a  abriuking  cicatrix.] 
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LECTUUE  XLIII. 

Vtri«M  :  TtrioBB  Torino,  riwi*!,  VtMw  LowHH«»  vhen  thoy  i»ort»r.-IHicii«k- 
Vein—trtrtf",  Variiyoff  Lymphiilie  V^-wpI»,  LymphofrJupn,— Trf»lBin)».-Ai«» 
riom»:  hillnnitfiat'ion  of  Artpricii. — AHPUri'^'n»  nrwildi^mB.—AltiBroiB«.— TBin» 
Fornu  of  AnuurUm.— TliPir  Sabicquunt  OIiBinfP»,— SyimiUim».  RmiiIu,  E(in|n(i, 
DlunXMU  — TrcAtmcni :  ConprwiioB,  LiipUti«,  li^eUi'm  of  I-i<^iior  fcni,  Ei^ 

Bt  i-aricps  Wf*  innjin  diatnntions  orvplaa;  ilH-se  may  liare  wim 
fonne,  ami  usually  afi'cct  both  the  dianictt-r  ninl  Irngth  of  ilic  fCtfcL 
Elongntion  U  only  possible  wbcti  itie  vessel  U.11J5  latemlly^aodUktt 
n  tortuuiiB  LUiirsp,  as  oIüo  oocun  in  itiflatnmntion  of  the  smaller Tomk 
In  some  oases  llie  eltrngalion  is  less  marked,  and  iho  diatnetrrof  tl» 
raiial  Is  not  n:'^tliir,  but  llie  vessel  is  disleniled  in  a  spindl«)  orwi* 
like  shn]v?  at  different  points^  especially  where  the  vnlres  are.  HaA 
friHpientlv  the  largo  reins  of  the  subciitnneous  mIIuIht  tiasiui  XK  Um 
affeeted ;  wmietimfs  chiefly  the  deep  muacular  veius,  oft'-n  both  in 
HÜke  affected  Hut  there  are  also  varitxisitius  in  the  snisilhst  vriiad 
llie  cutis,  which  are  scarcely  visible  to  the  naked  eye,  tbes«  ueoAn 
tiiL»  only  fines  affecto"! ;  this  ni^x*»  on  eve»,  !i({ht-bltie  iifMluUr  spfMiP 
ance  to  the  skin.  As  a  result  of  this  distention  of  the  veins,  wUck 
(xrcurs  very  gradually,  more  serum  than  usual  escapes  from  theajifr 
lary  vessels,  as  the  lateral  pressure  in  them  is  greatly  iocmsedbf 
the  distention  of  the  walls  of  the  veins,  and  the  oonsetjuent  iosi* 
cieney  of  the  valves.  The  thinulng  nf  the  %rulls  of  the  vtsBdJ^uJ 
the  transuded  excess  of  nutrient  material,  may  be  gmdually  l<)ilo«J 
by  escape  of  wandering;  cells,  and  their  organization  to  netrtime; 
thus  we  have  a  serous,  then  cellular  infiltration,  and  thtckeniagoftk 
tissue  trsveraed  by  the  varices;  red  blooiJ-cells  may  also  etcapc 
Üirougli  the  c*:t|Hlliiry  wntla  {CohnJteiin).    We  have  alrawly  expltiw^ 
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(Lecture  XXiX.)  liow.liyn  furtlier  adran:!6orthisprooes%  the  tissue 

19  more  nniJ  moreclianjrodf  ami  chronic  iiiniiinnuttiDn  and  ulcention  in* 

duoed.     In  tlii*  wny  «re  developed  not  ouly  ulcn-i^ 

alions  but  also  Kome  ntlier  forms  of  chrouic  cutu- 

Dcous  uiflain  rait  ions,  especiallv  a  cttronic  eruption 

of  vesicle»,  "crzotnn"  of  the  leg. 

Now  we  must  take  iip  the  qiiPstioii,  Mlmt  is 

the  cause  of  varicps?     It  is  probable  that  the 

cause  is  an  obstruction  to  the  return  of  the  venoiie 

blood,  a  pressure,  compresaiou^  or  narrowing  of 

the  cuUbrc  of  the  vcselO  in  some  way.     IJut  tlje 

obstruction  cannot  be  of  auddta  origin,  for  this 

usually  ciLuscs  OKlcma ;  the  some  is  true  of  liga- 
tion of  a  large  venous  trunk  and  ropidly-appea^ 

ing  thr<'ini>c*i'Ä.     'jlie  pressure  must  then  affect 

llie  vein  gnidually.    Still,  evt-n  tliJs  is  not  enough; 

often  a  graduaJlj-increasing  prensure  does  not 
iC  v:iric*)se  veins,  but  free  collateral  modes  of 
pc*  fonii,  so  that  lh<*re  is  no  effect,  or  only  a 

slight,  indunited  o-'deiiia.     Then;  niu»t  be  a  coin- 

rideni  tenilency  to  dilalaliou  of  the  vesacls,  a  ccr- 

tnin  laxity  or  iliittenf»ibility  of  the  «oils  of  the 
reins. 

AnatomirBl    examinalion    of   varicose    veins 
shows  tJiat  the  oralis  are  absolutely  thickened  by 

Je|K)sit9  of  connrctivc  tissue  between  the  nmstle- 
cells,  but  the  hitter  do  not  seem  iiictvatied,  and,  as 
the  calibre  of  the  vcrskI  is  six  or  eight  times  the  normal  size,  they  must 
prove  insufiicient  to  urge  the  blood  onward,  the  more  so  as  the  vulvc» 
do  not  grow  aa  the  dilatation  goes  on,  aod  amsequcui  ly  soon  prove  iii- 
siiffieienf.  Up  to  the  present  time  we  have  had  nodetailed  histohigiciil 
invi'stigations  aljout  the  formation  of  varices,  and  especially  ab<»iii 
the  rrhttion  of  this  disenAe  to  anciiriKro.  In  many  cases  llie  dispo- 
sition to  varices  mav  l»o  n-garded  as  individual,  in  others  it  is  in- 
herited ;  diseases  of  the  vessels  are  not  unfrequenlly  hercdilarj',  iho«.' 
of  the  aKeries,  as  well  as  of  the  veins  and  of  the  capillnries,  by  whose 
morbid  UilatalioH  the  so^-alled  mother's  marks  are  caused,  whose 
transmission  by  inheritance  is  known  even  to  the  laity.  Ilence,  we 
can  only  regard  the  cause  of  varices,  which  we  art*  about  to  mention, 
as  exciting  causes  acling  on  an  existing  predisposition.  The  disease 
is  more  frequent  in  women  than  in  mi-n  ;  the  chief  cause  is  said  to  ho 
repented  pregnancies  :  the  uterus,  gr:iduallv  enlarging,  pn'sses  on  the 
Ciimmoii  iliac  veins,  anil  later  on  the  venu  ravu,  and  0(xiuiionQlly  tlii» 
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even  Induora  irdenia  of  the  feet.  Often  thcro  arc  varices  In  aU  Uit 
parts  supplied  by  the  sapheuuus  vclu  ;  aguo,  in  Uiuse  suppltccl  hj  tlie 
piulic,  us  ill  tlie  labia  majora.  It  is  far  more  difficult  to  fuid  ibe  «uhv 
of  the  more  rarely-occurriu^  varices  iu  man.  Large  collei^lioiu  of 
faeces  may,  by  pressure  oa  the  abdominal  veins,  prove  aa  cxeiting 
cause  of  variues,  but  this  is  rarely  seen.  In  many  men  with  rvieei 
yoo  will  find  di!iproi>orti<Jnate!y  long  lower  limbs,  especially  looffc^ 
low  the  knee ;  iti  some  rases  tliis  may  bIao  favor  congestions  in  ibe 
veins.  Possibly,  also,  the  collection  of  hard  fat,  or  else  Bbrioki^ä 
the  faleifonn  process  of  the  fascia  lata,  may  cause  oongeation  in  Ae 
aaphenoua  vein,  as  the  latter  sinks  into  the  femoral  at  this  point  So 
lar  aa  I  know,  there  are  no  anatomical  im-csligatiaas  on  thin  potnt 
Tlie  obstruction  to  the  llotv  of  blood  need  not  ahvaya  be  üirectijria 
the  territory  of  ihe  dilated  veins:  for  instance, gradual  narrowin^ud 
final  obliteration  of  the  femoral  vein,  below  the  opening  of  ilw 
phena,  might  %'ery  readily  cause  enormous  distention  of  the  I 
tlic  latter  by  oolhttcral  circulation.  Varices  occur  at  some  other  | 
of  the  body,  especially  at  the  lower  part  of  the  rectum  and  in  0» 
spermatic  cord.  Varices  of  the  hiemon-hoidal  veins  in  the  lower  jart 
of  the  rectum  cause  hmmorrhoid«^  which,  as  is  well  known,  occur 
ohicfly  among  persons  who  lead  a  sei^cntaf}'  life.  The  disease  uinry 
rare  in  other  parts  of  the  body ;  it  occasionally  occurs  in  (ho  hwl, 
usually  without  known  cause,  it  may  form  nHer  an  injury*,  if  ibiibe 
followed  by  union  of  the  walls  of  the  arteries  and  veins  and  pus«;« 
of  arterial  blood  into  the  veins ;  this  would  be  a  variz  aneuryiinlknK, 
of  which  we  spoke  in  the  second  chapter.  In  tlie  p.ithologieal  tti* 
tomical  atlaa  of  Cntneilfiier  you  find  given  as  a  great  rarity  a  picture 
of  largo  varices  of  the  abdominal  veins ;  there  is  a  similar  prepnnlitu) 
in  the  pathological  mtiseuni  at  \nenna. 

The  diagnosis  of  varicca  is  not  difficult  when  the  cuianciMis  wiw 
are  alTucted ;  those  of  the  deep  muscular  veins  can  rsivly  be  di>fi^ 
no«ed  with  eertainty ;  in  the  leg  and  tliigb  the  whole  course  of  tbe 
tortuous  veins  is  so  eviilent  through  the  skin  that  the^-  mav  be  reaili|T 
reoognizwl,  but  in  other  cases  we  see  only  a  few  lifrht-bluc,  fluctai^ 
ing,  onmpressible  noitules;  these  chiefly  cnrrcKpond  to  the  sai^tik 
dilatations  of  the  veins,  and  to  the  points  where  the  valves  «re.  Hew 
we  occasionally  find  hard,  round  bodies,  phlcbolites  or  veUh-ttontt ;  m 
examination,  these  prove  to  be  nodules  in  layers,  at  ßrnt  onwütia^ 
of  Rbrinc;  they  may  8ulise<iucntly  culcify  entirulv,  so  as  to  assume  At 
tppearance  of  small  peas.  In  the  groat  majority  of  cases,  vwioi  flf 
tlie  lower  extremities  cause  no  difficulty,  except,  ]>erhiipft.  a  feeing 
of  tension  and  heannciut  in  the  limbs  after  long  standing  or 
Uut  in  other  cttses  (here  are  occavionally  thrombi  in  single  w 
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lations ;  inflninmntion  of  tlic  wiill  of  the  Teio  and  surrniinHing  cellular 
Cit»iic  foIlowB,  and,  nlthough,  tinder  early  treatment,  the  inllaintnation 
usually  terminates  in  resolution,  suppuration  or  abscess  may  eventu« 
allr  develop.  The  treatment  is  the  same  as  bns  b(-en  a1re:i<Iv  given 
fur  traumatic  ttiruinbtia  and  phlebitis.  Another  danju^er  that  may 
ariac  from  varix  in  ita  rupture,  u  very  rare  oucurreuec ;  if  the  patient 
be  kept  quiet,  the  blcedinj^  may  be  readily  chcL-ked  by  eompressioii, 
and  there  is  no  danger  if  medi<«l  aid  be  at  hand.  A  varicose  uleer, 
in  the  strict  meaning,  may  form  from  such  a  rvjptnred  varix,  but  thia 
is  rare,  for  the  wound  usually  heals  quickly.  If  tfie  skin  and  subcu- 
taneous tissue  of  the  leg  be  greatly  indurated,  and  if  thia  induration 
has  also  affected  the  sdventitia  of  the  cutaneous  veins,  they  lie  im- 
movable, and,  in  the  (irm,  k'Htliery,  rigid  .skin,  tlicy  feel  like  half  eanals 
or  gutters.  I  call  your  iitteuliim  to  this,  as  olherwise  in  such  cases, 
frura  the  Induration  of  the  skin,  you  mi^ht  entirely  overlook  the  varloea. 
The  treatment  of  varices  is  very  unsatisfaotory,  as  we  know  no 
way  of  removing  the  dL^position  tty  litis  diseusn  of  tlio  veins.  Nor 
can  we  usually  control  the  causes  of  the  pressure ;  so  we  may  really 
conclude  that  rarices  are  not  curubte,  I  e.,  we  have  no  remerly  for 
restoring  the  morbidly-dilated  veins  to  their  normal  size.  For  some 
oases  we  must  say  that,  physiologically  oonsidered,  the  formation  of 
Ipprioes  is  Natureis  mode  of  equalizing  abnormal  pressure  in  the  ves- 
mIr,  and  thai  wo  may  not  try  to  nMnovo  the  varices  till  wo  can  gel 
rid  of  their  causes,  for,  if  we  removed  one  or  more  of  these  morbid 
strings,  others  would  ft>nn  in  their  place.  For  this  reason  1  reject  all 
operalioDS  which  aim  at  removing  one  or  more  vui'icose  nodules  from 
the  leg.  U  you  bear  in  mind  that  any  operation  on  the  veins  may 
prove  dangerous  to  life  by  complication  with  thrombosis  or  embolism, 
you  will  agree  with  me  in  considering  the  op<fnition  for  varices  en- 
tirely uncalled  for.  Nevertliclesa,  these  operations  are  often  done  in 
Fmnce,  and  not  unfrequcntly  prove  fatal ;  there  are  manr  methods 
of  optmition,  about  which  we  shall  say  a  few  words.  The  oldest 
method,  which  was  practised  by  the  Greeks,  consists  in  cx}X)6ing  the 
vuricose  veins,  and  either  cutting  or  tearing  them  out  Later,  the  hot 
iron  was  applied  to  induce  cnagidation  of  blood  in  the  veins,  which 
resulte*!  in  obliteration  of  the  vessel«.  We  may  also  inject  liqnnr 
fern  ses4)uich1orati  with  a  small  syringe  having  a  nee<lle-«hap'd  noz- 
zle, as  you  know  this  quickly  causes  cougulation  of  the  blood.  After 
Ulis  came  the  ligature  of  the  veins,  especially  the  6ul>cutaneoi)S  llgo* 
lure  after  Ulcord,  and  the  sulx'utaneous  rolllug-up,  the  eurottiement 
of  Vidal,  little  openttions  that  I  shftl]  show  yoii  in  the  course  on  op- 
erations ;  these  are  very  ingenious  mpthods,  but  I  am  sorry  to  aaj 
Uiey  do  not  succeed,  and  are  not  free  from  danger. 
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But  shnll  we  <lo  nothing  for  varices?  Tea,  we  should  irj  toi 
tlictn  within  cert^iu  bounds,  ntiJ  thus  prevent  or  rcituc-e  to  h  iiiii 
their  bad  elTucts.  For  this  purpiise  there  in  only  out!  rtnmxlj,  CM^ 
tinued  compiVMion^  which,  huwcver,  must  only  be  used  lu  Michtilp 
grec  as  is  bearable  to  the  patient.  Wo  use  tivo  difton-nl  tiiucbiana) 
modes  of  comprewion  in  ihcso  ca&ett,  tlin  hired  stoiTlciiig'  mid  rpgdu 
bandaginj:^.  I'hu  htoed  stocking'  consifttä  either  of  a  enn'-rullj--Bi)H)r, 
close-Btting  leather  stocking,  split  at  cue  side,  and  laced  up,  Ukv  nr. 
sirts,  till  it  is  tight  enough,  or  else  of  a  tissue  of  rubber  Üirfad^ip« 
over  with  bilk  or  colt«)n,  of  the  same  stuff  that  tttoüt  suspendfln in 
tnadf;  of.  'riiesc  laced  stockings,  which  must  be  very  carefully  wait, 
and  worn  continually,  are  unfortunately  quite  expensive,  and,  u  lipy 
cannot  be  waalicci,  must  often  he  n-phtced,  so  that  they  are  nnl^  pnc 
tically  useful  for  persons  of  means.  In  most  cases  a  curcfully-ippli«! 
roUcr*baiidage  suflicea.  For  this  purpose,  you  mny  best  take  a  cotuv 
bandage  two  or  three  fingers'  breadths  wide,  euakcd  iu  good  boci- 
biudcr's  p»ste,  and,  exeepluig  the  heel,  handu^'e  the  whole  loot  tai 
leg;  with  care,  such  a  baudage  ni«y  bo  woni  five  or  six  »eek«,4iid 
even  if  Üie  akin  be  considerably  infiltrwtcti,  it  may  prevent  the  fbn» 
tion  of  uU«rs  by  obstructing  the  üirtfaer  development  of  variety 
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It  is  some  lime  since  we  spoke  of  tniumatic  ancurttm,  but  jwi 
will  remember  tliiit  wo  mentioned  it  under  pnnctured  wounda  {\ikti 
14.'J),  and  that  I  then  told  you  an  aneurism  was  a  cavity,  a  mi?,  whifh 
directly  or  indirectly  commimicat«!  witii  an  artery ;  yuu  ahcadr  know 
that  sueli  sars  may  develop  (rom  injuries  of  Uie  artery  by  puncture, 
subeutantwus  nipture,  or  contusion.  But  now  we  do  no(  tnoai  to 
speak  of  t)iese  tniumatic,  so-oallud  false  aneurisms,  but  of  antvfjftum 
ventm^  which  develops  pradnally  from  disease  of  the  wall  of  thr  it- 
icry.  To  explain  to  you  clearly  how  this  ooours,  it  will  bebmtf 
start  fiT>m  the  anatomical  conditions.  At  present,  you  know  Lulliilte 
of  tho  dis<*ases  of  arteries ;  the  only  ones  that  have  been  mcnlionid 
so  far  arc  thrombosis  after  injur)*,  the  development  of  oQllutrral  rin» 
lation,  and  ulhcroma,  which  we  hastily  apokc  of  when  ticati&f  d 
senile  gan^rrene.  And  these  comprise  almost  the  whole  list,  only  ilal 
so  far  we  have  taken  merely  a  one-sided  riew  of  atheromntoi»  «ü»- 
eaae.  Of  tht  difTcront  parta  of  arteries  the  Luuica  muscuUiii  loii 
intima  arc  most  fre«picntly  diseased,  and  Ihcy  seem  to  be  aHwt'^ 
primarily.  The  tunica  media  is  composed  of  nntsclu-ooUs  aod  ttm 
connectivo  tissue;  the  tunica  iuiinia  amsists  of  oOD-vasouIir, dsiiit 
Inmcllie,  fcncslrntcd  mombraucti,  and  xcry  thin  endolhrKum,  ItM)' 
be  readily  shown  that^  after  injury  of  an  artery,  its  walls  swell,  in^ 
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Temam  tliiclccned  for  a  time;  tlie  plastic  infiltration  of  llie  wblls  may 
lead  to  Huppurutiuu,  and  small  fuel  of  nialtcr  may  form  iu  tlicm, 
ihougli  tbis  is  seen  more  rarely  io  arteries  tiian  in  veins.  With  these 
processes  tliere  i«  a  relaxation  of  ttic  nicmbrunes,  tltü  iiilinia  may  lie 
detached  from  the  media  more  readily  than  usiial^  tho  latt«r  is  soft- 
ened, the  miisde-cella  may  in  part  disintegrate,  and,  as  a  result  of 
tliia  diminished  rt'üiäUuice,  tht-re  may  be  a  dilatation  of  the  artery. 
Such  acute  iiiflammatlous  with  platitio  new  fünnatiima  and  pitrtial 
Bofleuinj^  miiy  doubtless  occur  spontaneously,  and,  although  wc  have 
no  special  observations  on  this  point,  still,  frooi  analogy  with  other 
tissues,  tiiere  is  no  doubt  that  a  apontuQCouSj  idiopatliic,  acute,  and 
subacute  innammation  of  the  arteries  may  run  ita  course  in  this  'n'ay, 
and  probably  occurs  with  acute  tnHammations  of  other  tissues.  At 
all  events,  these  acute  spontaneous  inflammations  of  arteries  are  rer}* 
rare ;  the  chronic  forms  are  far  more  frequent.  One  form  of  aneu- 
rism alooc  possibly  depends  on  a  more  subacute  inOammalion  uf  the 
«rtciy,  with  diniinishcd  resistance  of  its  walls ;  tliis  is  antnrj/»m<i 
einoideumy  or  aneuryarna  pur  ana^tomonn^  also  called  atieuryaiiut 
racemosum,  Titis  fonn  of  arterial  dilatalion  is  totally  distinct 
from  the  aneurisms  to  be  hereafter  mentioncd ;  in  them  Uicre  is  nut 
cireumscril)cd  dilatition  of  one  part  of  an  ailerT^  but  dilatation  of  a 
large  number  uf  arteries  lying  close  together,  nhich  arc,  moreoTcr, 
very  tortuou^  a  sign  that  they  have  also  increased  in  length,  Cirtoid 
aneurism  i>,  t/ien^  a  convolution  of  dilated  and  elongated  arteritJi. 
For  those  changes  to  occur,  there  must  be  a  considerable  new  forma- 
tion in  the  wall  of  the  artery,  longitudinally,  aa  well  as  in  the  circuiü- 
ferenoc;  tlie  dilatation  is  possibly  due  to  atrophy  of  the  muscular 
coat ;  usually  (wilboiit,  however,  being  able  to  prove  it)  imralysis  of 
the  walls  of  tlic  urLcrics  is  assuined  to  be  tlie  exciting  cause  of  this 
variety  of  aneurism;  still,  aUbuugh  paralysis  miglit  explain  a  mod- 
Miate  dilHtiitioii  uf  the  artery,  we  Lave  nothing  to  explain  the  paral- 
IPhU,  and  this  would  not  rt-iidor  any  more  comprehensible  the  elonga- 
tiou  of  the  artery,  which  cau  only  deix.*nd  on  a  new  fomiatiou  of  tbe 
elements  of  the  wall.  As  already  stated,  I  Ihink  that  tliis  variety  of 
arteritd  dilatation,  which  closely  resembles  iullmnrmitory  dilatation 
and  looping  of  vessels,  must  be  referreii  tt>  an  intlanjmatory  change 
in  the  artery,  and  not  to  chnniic  intlammatinn  witli  atlioniina,  to  be 
bereailer  described,  but  to  a  morB  subacute,  diffuse  inflammation. 
Tliifl  view  is  supported  by  various  etiological  factors ;  these  aneu- 
risms not  unfrL'()ueutly  d<>velup  after  blows  or  otliur  Injuries ;  they  are 
most  frequent  at  points  wberu  numerous  small  arteries  auastoinose,  u 
in  the  scalp,  over  the  occiput,  vertex,  and  temples;  tliis  variety  of 
ueurism  might  be  regarded  as  an  excessively-developed  collatcraj 
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circulation ;  ibc  oollntcral  arteries,  beridea  dilating,  become  tortaov; 
the  prorrss  is  evndcntly  the  same  in  both  cases.  We  have  alto  u 
nmiition  that  these  aneurisms  are  pnrticularljapt  to  Hm'elopinjroiM 
pt'TVons,  in  whom  the  chronic  discaaiifl  leading  tu  utiicr  nnrurinaiaii 
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Clnoltl  oKeoriqn  of  thf  «alp  In  an  old  ornttMin :  n  9tn»}\  tnmnr  w*n  *bM  to  ten  vDui  It 
blrtb,  ukI  to  bare  Uwclopvd  gndsillr  to  Uil»  *im.  After  ürocAat. 

rare.  The  diBj!:nosia  of  cirsoid  aneuriBtn  is  verr  simple,  if,  a.\  i.<;  ip» 
ftlly  the  citse,  it  lii^  just  under  (lie  skin;  it  has  beim  fcmnJ  mora 
dccpljr  seated,  us  in  the  gluteal  artcrr,  but  it  is  more  frv<|uent  on  tbf 
head  ;  here  we  may  feet,  and  oeeasinnally  see,  the  tortuous  piiUaling 
•rtery,  so  that  the  disease  is  readily  reoogtitzed ;  it  is  not  CreqiKDti 

We  h:»Te  «till  in  mention  that  the  artcrinl  wall  may  beoone  d» 
cased  by  a  suppuration  or  ulceration  exteuiIiLj^  frtmi  the  nisiglibaRng 
parts,  first  io  the  advcntitio,  then  to  (he  other  coats ;  thia  Is  tfas  dm 
more  rarely  in  acute  abscesses  than  iu  chrouio  utcenitiona.  Ax  w 
example  of  this  we  see  that,  in  the  dei-elopmcnt  nf  mrities  ia  ita 
lungs,  it  not  unfrequently  happens  that  tlie  uhjcrBtion  attaclc»  tliewtlll 
of  the  smaller  arterien,  and  the  adventitia  is  partly  dcstmyfd  «ihI 
ttofteneil.     The  result  of  this  ts,  that  the  artety  dilates  at  this  poini- 
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•fid  ft  sraall  aneurism  is  fornicd,  whose  rupture  cauips  severe  liietn- 
Drrliage.    Other  ulccrutiona  also  inaj  (tbough  tliia  r»rc1j  happens)  Bd'] 
tlieir  wuy  to  an  artery  and  destroy  its  wails,  so  aä  to  iuducc  burstiiiff 
of  the  artery,  and  fatal  harmorrhnjre  if  the  artery  be  a  iiir^-^c  one.     1 
VC  seen  several  such  cases:  an  oUI  nmi)  had  an  abscess  deep  in  the 
ffhicb  opened  into  the  phar^-nx;  this  vraa  diagnosed  from  the 
^radua]  fonnntion  of  a  painful  swelling  in  the  neck  and  ihe  free  e\- 
pcctomtion  of  baiily-smclling  pus;  tlie  patient  had  nnlv  been  in  the 
boKpital  a  few  hours  wlu-n  he  thrt-w  up  a  large  amount  of  blood,  was 
quickly  aspliyniated,  und  died ;  autopsy  »bowed  that,  as  a  result  of  cir- 
canucribcd  suppuration  of  the  superior  thyroid  artery,  it  l.ad  thrown 
out  a  qunntily  of  blot'd  whieh  bad  pnssed  directly  into  the  larynx  ami 
cauftpd  sufrocation.     In  another  ca^e  in  n  young  man  who  bad  caries 
of  the  right  temporal  bone,  there  were  repeated  haemorrhages  from  the 
right  ear;  I  di;igno«ed  an  abscesa  on  the  under  side  of  the  temporal 
[     bone  with  suppuratlon  of  the  internal  carotid  artery.     The  bleeding 
[     ootdd  not  be  cheeked  by  tampons  to  the  ear;  I  ligated  the  right  com- 
[      mon  carotid.     Tbc  bleeding eeased  for  ten  days,  then  began  again ;  af- 
ter repeated  taniponadiiig  and  digitid  compression  of  the  left  carotid 
witliout  pennaneut  result,  I  also  ligated  the  left  common  carotid ;  but 
ID  two  days  the  patient  died  of  profuse  hwinorrhagc  from  the  right  ear, 
Doae,  and  moulli;  tlic  absccas,  which  was  filled  with  blood,  and  could 
now  be  regimJed  as  an  aneurysma  spurium,  had  also  oj>fnctl  iuio  the 
pharynx.     The  post  mortem  fully  confirmed  the  diagnosis. 

We  now  oome  to  chronic  disenses  of  the  arteries  and  their  result«, 
to  fn«  aneurUms,  In  advanred  age  it  ia  very  common  for  tlip  arterio» 
to  become  cxcee<UngIy  thick  and  hard  and  occasionally  even  hto^wd. 
eepeciallv  those  of  the  diameter  of  tlie  radial  or  smaller.  If  wc  ex- 
amine these  arteries  more  aceunitely,  we  find  the  tuiiit^  itilima 
tbickcnot),  of  cartilaginous  finnnesa,  it  ia  more  rigid  than  usual,  and 
gapes;  in  places  it  is  even  as  har<1  ns  clinlk,  or  even  quite  cjtlcitied  oi 
ossified.  The  chalky  parts  are  not  diffusely  spread  through  the  walla 
of  the  art-ery,  but  form  circles  corresponding  to  the  transverse  musclea 
nf  ilie  tunica  meilia ;  it  ia  the  muscles  of  the  vessels  that  ossify. 
In  such  jtersons,  on  the  inner  surface  of  the  aorta  and  its  first  large 
branches,  wc  find  whitisb-yellow  spots,  stria;  or  plates  of  chalky  firm« 
nc»a,  or  rough  as  if  gnawed,  with  their  edges  hollowed  (uit.  If  we 
cut  into  these  spots,  we  find  the  whole  intima  of  cartilaginous  hardness, 
«htlisb  yellow,  and  completely  ealcureous  or  hard  as  bone,  or  else 
friable,  granular,  or  pulpy.  Where  this  disease  has  attained  a  high 
grade,  the  arteries  become  bulged  out.  Tlii«  is  atheroma  of  the  an- 
tery  as  it  appears  in  tlw  cadaver.     We  often  find  the  recent  and  oH 

Kge  nt'ar  together  or  in  diOerent  arteries.  If  we  examine  Ihuse  spot* 
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more  carefully  with  the  nitcroscope,  especmlly  in  fine  crem 
through  spoU  of  düTcrcut  nppcarauce,  wu  fiud  ttiat  tiie  (inC 
occur  in  the  outer  iSycrs  of  the  intima,  ou  the  bottlers  of  the  niedii- 
here  a  mo<Ienite  grüupiiig  of  «.'lis  iKjgiiis.  The  yotin!;  nelU  oujiead 
to  connective  tissuo  uuU  new  formutiou  and  callous  thickening  of  üte 
BTtcrial  wall ;  but  they  are  usually  short-lived ;  while  new  on«  i{y 
pear  in  the  periphery  of  the  ailcctcH  spot,  the  6rst  ones  ditin 
to  a  g^raniitar  detritus,  to  a  pulp  fanned  of  ßne  molecules  and  fal, 
which  ntmains  nither  dry^  aa  in  caseous  degeneration ;  the  deatnietioa 
thus  slowly  extends  laterally,  the  uutritiun  of  the  media,  as  well  u 
of  the  inner  layers  of  the  iutituu,  su0era ;  the  musclos:ells  of  the  fa^ 
itier  bccume  grattular  and  fatty,  as  do  the  elastic  latnellie  of  thi  ia- 
Lima ;  the  citange  thus  progresses  inward  till  the  last  lamelle  udtb 
epithelial  niembrann  are  perforate«],  and  the  cavity  filled  wtUi  alb» 
eromatous  pulp  opens  into  the  cjüibre  of  tlie  artery.  The  atbm» 
atous  process,  beginning  as  a  hollow  ulcer,  has  led  to  an  opeoiloer 
witli  undcrminccl  edges;  yuu  sec  the  incchunism  is  the  same  tliatjtm 
have  already  seen  in  the  skin  and  lymphatic  glands ;  theiv  ts  a  dinoio 
inßaninintioQ  ending  in  caseous  degeneration,  or,  as  the  pulp  ii  otIM 
in  this  position,  in  atheroma,  litis  is  tlie  essontinl  part  of  tbc  pro 
oeaa,  as  far  as  connenis  the  development  of  aneunsm;  but  tbere  ire 
Mine  variations,  from  the  diflcrciil  structurvs  of  the  artoricL  T\k 
less  developed  the  muacuUris  and  intiraa,  the  less  atheromataus  pulj^ 
will  be  formed,  as  this  results  chiefly  from  breaking  down  o( 
tntimn.  To  commence  with  the  small  arteries,  whose  diaeaa»  n 
may  study  in  the  microscopic  cerebral  arteries :  here  we  And  tba  col- 
lections of  cells  mostly  in  the  advenlitia,  which  is  but  little  and  onif 
secondiirily  alTccted  in  lai^  arteries.  Almost  the  whole  adveotitii 
changes  to  cells,  tlic  few  muscular  cells  atrophy,  the  fine  hjalioc 
membrane,  which  acts  as  intima,  is  Tei7  elastic;  thus  the  softeniogof 
tlie  adrentitia,  caused  by  the  cell-inBltration,  soon  iiiduoes  dilatibn 
and  Biially  bursting  of  the  artery,  as  the  walls  are  no  longer  nfr 
ciently  firm  to  resist  the  pressure  of  the  Uood.  Occasiooally  ik 
there  is  a  plastio  production  of  adventltia;  club-shaped  vrgetatinni 
fonn,  wliich  consist  paKly  of  newly-fomicd  fibrous,  portly  muwnfl 
oouneotive  tissue.  We  cannot  here  discuss  this  further,  espeoiaDjai 
it  does  not  affect  surgery.  A  fatty  degeneration  and  colciGcntioanf 
the  muscular  ooat  also  occur  along  with  tite  plastic  infiltratioa  of  tlu 
adventitta  in  the  smalh'r  cerelmd  arteries,  but  are  not  fn^upnt.  I/i 
us  pass  to  arteries  the  size  of  the  basilar,  radial,  etc.  Hem  the  jit* 
tic  prTHress  in  the  adventitia  occasicmally  bUU  oorabines  witii  ÜiQiein 
the  other  coats,  although  puTpy  disintcgratioD  and  calcificaticQ  of  1^ 
Utter  do  oocur.    Sometimes  there  are  thickening  and  knpinguf  Ibw 
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wlenes,  amnetunes  disiiitejjra-tion  and  softening-,  with  oonscqucnt  dila^ 
tatiun  or  aneurism ;  fur,  when  the  media  and  adventitia  become  Boft> 
CDetl  to  ftUiuraina  pulp  at  some  point,  the  advenlitia  is  no  longer 
BLruii|^  enough  to  rL-&i^t  tiic  pressure  of  the  I>lLK>d,  and  it  bulges.  If 
wc  now  turn  to  llie  turgc  urtoricü,  aorta,  carutid,  subcluviuit,  Uiuc,  and 
femoral,  in  whicli,  you  know,  the  muscular  coal  is  reduced  to  a  mini« 
mum,  nr  ia  even  occasionally  wanting,  while  tiie  intinia  is  corapo«cd  of 
ft  large  number  of  elastic  lamellie,  and  lies  almost  immeiHately  on  the 
advetititta,  which  has  more  or  less  elastic  filaments — here  tliere  ia 
least  plastic  process  iu  the  adventitia;  the  pathologiud  change,  the 
diaturbauce  of  uutrition,  evinces  itself  cliicfly  in  rapid  breaking  down 
or  calciiicatioD  of  the  pathological  new  foroiatioD,  which  occurs  portly 
on  tlic  borders  of  the  intima,  partly  in  tiiat  cout,  Aa  already  men- 
tioned, cases  do  occur  where  extensive  ciroumscribod  connective-tissue 
new  formations  occur  in  the  intlma  in  the  form  of  cartilaginous  callosi- 
ties; but  this  is  rarer  than  the  change  to  atheroma- pulp.  In  the  last 
mentioned  arteries  true  atheroma  pulp  forms  most  frequently,  hence 
aoeurisms  arc  most  fircqucut  in  tlicm.  If  you  examine  this  atheroma- 
pulp  microscopically,  besides  the  above-mentioned  molecular  oud  iiit 
granules,  you  Gnd  fal-cr\'stals,  es])e(-tally  of  Cholesterine,  and  crumbs  of 
carbonate  of  lime,  also  hictiiatiiiilin-cryRtals,  which  como  from  blood- 
dots  depositing  on  the  roughnesses  in  the  arteries,  but  the  hicmatoidin 
rclops  from  their  coloring -«latt  er. 
You  have  now  a  general  view  and  description  of  atheroma  in  ar- 
teries of  TanoviB  calibre,  and  can  now  imderstand  how,  by  softening 
e  walla  of  tlic  ressels,  it  m.ny  lead  to  partial  dilatation  of  the  artery, 
aneurism.  The  form  of  tliis  dilatation  may  vary  somewhat,  acc(»xl< 
ng  as  the  wliole  peripherj*  of  the  artery  is  regidarly  diseased  or  not, 
as  softening  or  üalciftoation  prcdumiimtes. 

The  dilatation  of  the  artery  may  for  some  distance  be  perfectly 
lar ;  this  is  called  anevrf/mta  cylindriforme  ;  if  the  aneurism  he 
more  spindle-shaped,  it  is  termed  aneuryama  fuM/orme.  If  the  soft- 
ening be  limited  to  one  side  of  the  arterial  wall,  we  have  a  suoUke 
dilatation,  anettryfma  taccatum,  which  may  communicate  with  the 
calibre  of  the  artery  by  a  larger  or  smaller  opening.  A  further  variety 
in  the  formation  of  the  aneurism  may  arise  from  all  the  coats  regu- 
lariy  participating  in  the  formation  of  the  aneurism,  or  from  the 
intima  and  media  being  entirely  softened  and  destroyed,  ao  that  only 
the  gradually-tliickeniug  adventitia  and  innitratcd  surroimding  parts 
fonn  the  sac.  Finally,  under  the  last  conditions  the  blood  may  pa-ss 
in  between  the  media  and  adventitia,  separate  the  two  coats,  as  if  the 
Iftyera  of  iJie  artcr)'  hud  been  dissected  up  anatomically;  this  is  called 
Wieury^nia  dissecans.    These  divisions  may  be  carried  still  furthT, 
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Irtil  pmrtically  thoy  have  very  little  value.  I  shall  only  m^Uon^ 
nddition  that,  nn  eubcutanecua  bursting  of  an  aneurism  coinpc»cO  vi 
all  tlie  arterial  coats,  it  asiiumes  more  thtr  auntomical  pcculiaritlo»  of 
IUI  uiicurysma  tntuiuuücuin  or  spurium.  Ä  shurt  time  titnc«  I  saw  tu 
ii|»j^Min'iitly  ht'n]tli_v  luuii,  about  fifty  years  olii,  who,  when  tumicr  in 
l>ed,  had  nn  enormous  tumor  develop  lii  the  ihigh,  which  soon  proml 
to  be  a  diflTuse  traumatic  aneurism ;  I  had  no  doubt  thai  the  femonl 
artery  was  diseased,  and  had  suddenly  hurst  at  some  poiot  la  di« 
middle  of  the  thigh.  After  compression  had  long  been  used  in  nin, 
the  femoral  artery  was  ligated ;  it  proved  to  be  covered  with  yellow 
apols ;  the  ligature  healed  well  and  beeuine  detached  in  four  mtks. 
still  the  uneurisin  became  larj,^r  atij  |mitiful ;  the  sixth  week  ifter 
the  lif^ntioD  ^anurene  of  the  foot  bogtin  ;  I  then  nmde  a  bijfh  auqnt^ 
tion  of  tlie  thigh ;  the  patient  recovered.  Tlicre  was  an  immense  ueu* 
rysma  spurium,  and  an  opening  an  inch  long  in  tlie  alheromatouBfeoi- 
Dral  artery*,  which  was  not  aneurismatic 

Tlie  fnrtlier  fate  of  the  aneurism,  and  its  eti'ect  on  neigbtadng 
tissues  or  tlie  extremity  aßccicd,  are  very  itnixirtaiit.  A«  r^ar&l^ 
anatomical  ehaoges  in  and  about  au  aueurism,  one  is  ita  increut  in 
sine,  which  not  only  displaces  the  neighboring  tissue«,  but,  hjr  its 
pressure  and  pnlsjition,  causes  ihem  lo  atrophy  ;  thi.i  refers  not  onl» 
to  the  soft  parts  but  to  the  bonea,  which  are  gradually  broken  thraupii 
by  the  aneurisiu ;  the  last  effect  is  especially  apt  lo  be  induced  by 
aneurisms  of  the  aorta  and  anoTtynia,  which  may  induce  atrophy  of 
the  vertebrH*,  sternum,  or  ribs.  A  further  aecompaniment  is  iiifcof 
mation  in  the  immediate  vicinity,  which,  however,  rarely  leads  toiu)> 
puration,  often  beeomes  chronir,  and  %'er^'  seldom  indneea  gangmt 
of  the  anurism.  Lastly,  there  is  often  coagulation  of  blood  la  the 
aneurism;  hard  hiycrs  of  6brine  may  form  on  the  inner  Bor&ceoftlie 
sac,  and  at  last  entirely  fill  it,  and  so  cause  a  spontaneous  oUiten- 
tion,  one  variety  of  cure  of  the  aneurism.  The  worst  accident  ii 
when  the  aneurism  increase«  in  size,  and  finally  bursts;  this  wj 
lake  place  outwardly,  but  more  fnMjuently,  especially  in  the  U/p 
arteries  of  the  trunk,  it  is  inward,  perhaps  into  the  oesophagio,  tn- 
cfaea,  thoracic  or  aUIominal  cavity;  sudden  death  from  hleaüfT^,'e 
is  the  natural  result. 

It  is  not  our  present  object  to  show  witat  may  be  the  khIIx^ 
aneurism  of  arteries  of  internal  organs;  T  shall  merely  mefltlon  tbl 
particles  miiy  be  detached  from  the  clots  which  form  in  the  aaeunnJ 
ditntatjons,  or  on  the  roughnesses  of  the  atheromatous  arteries  0^ 
may  pas»  as  emboli  into  the  peripheral  arteries.  These  emboli  oa* 
sionally  caune  gangrene ;  but  this  is  not  so  frequent  oa  is  beUnM 
fur  usurtlly  the  coagul»  in  aneurisms  are  firmlv  attached. 


I 


ANECaiSMS  OF  TOB  EXTHKMITIES. 


We  »ball  now  investigate  more  carefully  aneuriiim*  of  the  extrem 
TioL  At  ßrat,  they  cause  slight  muscular  fatigue  nnd  weakness,  more 
rarely  pain  in  the  affected  limb;  If  there  bo  inflammiitlun  alxiut  ihn 
iac,  of  course  there  arc  pain,  rcduess  of  the  skiu,  a-dciiiu,  iiud  disturb- 
■Doe  of  fuiictiuiL,  H'hieh  muy  go  so  far  as  to  render  the  limb  eatii-ely 
useless  if  the  aueurism  eontinue  to  grow,  and  there  be  continued 
chronic  or  subacute  inflammation  around  it.  Tlio  formation  of  extein 
sive  ooagiiliB  in  the  aneurism  of  a  lai^e  artery  may  be  followcfl  by 
gangrene  of  the  whole  limb  below  it. 

When  speaking  of  gangrene,  it    was   mcationod  that    it   might 
result  from  atheroma  of   the  artery,  as  so-called  gaogretia  spoi^ 
tanea  ;  but  there  the  case  was  somewhat  different:  the  small  arteries 
were  diseased ;  these  lose  their  power,  from  destruction  of  their  strong 
muscular  coat,  and  can  no  longer  urge  on  the  blood,  as  they  cannot 
contract     But  here  there  is  oblitemtiün  of  au  arterial  trunk  by  ooag^ 
ulas  &om  an  aueuHsra.     I  will  relate  to  you  a  case  observed  in  the 
Zürich  surgical  clinic.     A  man  twenty-two  years  old,  emaciated  and 
miserable,  was  brought  into  the  hospit-il ;  hia  right  leg,  neariy  as  high 
as  the  knee,  was  bluish  black,  the  epidermis  peeled  off  in  shreds ;  gan- 
grene was  unmistakable.     Exaniiiiatian  of  the  arteries  showed  a  spin> 
dl«vahaped,  pulsating  aneurism  of  the  left  [right?]  femoral  artery,  clr,se 
below  Poupftrl's  ligament ;  there  was  a  second  one,  three  inches  below, 
on  the  same  artery ;  this  felt  hart! ;  there  was  a  third  one  in  the  bend  of 
the  knee,  just  as  hunl,  but,  from  the  swelling  of  the  surrounding  parts, 
the  form  could  not  be  exactly  made  out ;  between  the  second  and 
third  ftoeurisms  the  artery  continued  to  pulsate  the  Brat  day  the  pa- 
tient was  lu  the  ho«pilal ;  the  lino  of  demarcation  was  not  formed,  it 
appeared  likely  to  extend  higher;  gradually  the  pulsation  ceased  as 
high  as  Poupart*ft  ligament;  the  patient  died  about  a  fortnight  after 
his  admission  to  the  hospital.     The  autopsy  showed  the  aneurisms 
that  had  been  recognized  during  life,  and  also  extensive  atheroma  of 
almost  all  the  arteries.    Taking  tliis  with  what  I  told  you,  when  speak- 
ing of  the  ligation  of  largo  arteries,  about  the  derclopmeat  of  oillatenil 
circuUtion,  you  will  think  there  is  a  contradiction.     Mliy  does  not 
H^ngreno  occur  when  you  close  an  artery  by  a  lignture,  as  well  as 
when  it  is  blocked  by  a  clot  ?    Tlie  answer  to  this  is,  that  a  free 
collateral  circulatiitii  sufTicient  for  the  nourishment  of  the  peripheral 
parts  only  takes  place  when  the  arteries  are  healthy  and  ca^mble  of 
difftention.     But,  when  a  coagulum  passes  from  an  aneurism  into  the 
»rtery,  the  neighboring  arteries  are  usually  diseased  and  not  dislen- 
Bible,  being  calcified,  or  already  partly  obstructed ;  moi-eover,   tlio 
closure  of  the  artery  is  not,  as  in  ligation,  limited  to  a  small  space,  but 
ia  very  cxtemdve,  porhaps  even,  as  in  the  case  above  mentioned.  ii> 
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votvlng  the  whole  artery  j  then  there  is  no  pusaibilU^  of  a  coUttcr*! 
ntrculation^  either  by  the  'Jiruct  ruutc  or  by  neij^hbonng  bmncbci 
Tlie  arteries  must  be  rcry  generally  diseased,  and  the  coagulalün 
vury  extensive,  to  cause  pingrene,  so  that  il  is  not  rery  frcqinntn) 
ancuiüm  ;  tliat  would  also  be  very  unfortunate  for  the  treatiaeiL 
which,  however,  as  you  wül  hereafter  see,  chiefly  has  for  its  object  tins 
oblitcnition  of  the  aneurism,  with  or  without  li^tion  of  the  arteiy. 

We  DOW  come  to  the  etiology  of  aneurism.  Althou^  atbenoii 
b  a  very  frequent  dtseuse  of  old  age,  and  oceurs  cvetywhcre,  anentim 
is  by  no  means  coDÜned  to  old  persoua.  In  Zurich,  atheroiua  of  1^ 
arteries  in  cid  persons,  and  gangrena  senilis,  ore  quite  frequent,  but 
aneurism  of  the  extremities  is  nu«.  The  oocurrence  of  aoeuma  b 
curiously  spread  over  Europe:  in  Germany,  aneurism  of  theszlR» 
ities  is  nire  j  it  is  somewhat  morQ  frequent  in  Franc«  and  Italy,  uul 
most  (rcqueiit  in  Eug'Und.  It  is  difBcult  to  explain  this,  oalj  il  It 
certain  that  diseases  uf  the  arteiics,  In  coiiimou  wit^  rlieumaluBn  and 
gout,  are  more  frequent  in  England  thun  in  any  other  oountry  of  Eo- 
rope.  [During  ihe  past  five  years  {ltiCö-1870),  of  ll^S-W  caMof 
disease  and  Injury,  in  the  New-York  Hospital,  there  were  33  case«  of 
aneurifiin,  or  nbmit  one  coro  to  every  344  patients.  Of  the«  tbn 
were:  of  the  thunioic  aorta,  H;  ahiiominal  aorta,  1 0 ;  innominate artoy, 
1;  subclavian,  2;  iliac,  1 ;  fcmorol,  4;  popliteal,  8;  not  uaraed,  Lj  ha 
regards  age  (of  course  wo  arc  not  spealcing  of  traumatic  aaeunsn»), 
the  diseJtse  is  m.re  before  the  thirtieth  year,  more  frequent  betnoi 
thirty  und  forty  years, and  most  frequent  after  the  fortieth  year;  mni 
are  more  disposed  to  aneurisms  than  women.  Special  cuusea  are  little 
known;  popliteal  atieurism  is  most  £requent  among  those  in  tbo  O- 
tremities;  the  explanation  of  Ibis  has  been  sought  in  the  BUperfcal 
poftition  of  the  popliteal  artery,  iu  t}ie  tension  lo  which  it  is  subjntoi 
on  sudden  movements,  contusions,  etc. ;  thus  tliis  form  is  said  tcoow 
especially  often  in  ßngland  in  footmen  who  stJind  behind  the  cnrTta^; 
but  I  must  acknowledge  that  to  me  this  seems  as  improbable  u  tlw 
explanation  given  for  chamber-maid's  knee.  I  am  inclined  to  beli«n 
that  the  tendenry  tn  diseases  of  the  artery,  as  to  gout,  ia  due  to  \)latS^ 
iary  inÜucnoe;  bard  work  and  free  use  of  liquor  ore  also  given  as  eaisei; 
in  England  especiallv,  the  latter  is  ssid  to  induce  reloxatinaof  Ik* 
walls  of  the  arlcry,  even  without  athervma. 

The  diagnoei«  of  an  aneurism  of  the  extremities  sa  not  £IHnll. 
if  the  examination  be  careful  and  the  aneurism  not  too  small  TV« 
is  an  elastic,  more  or  less  hard,  circumscribed  (except  in  folse  orKf^ 
lured  aneurism,  which  are  diffuse)  tumor  connected  with  the  vim; 
the  tumor  pulsates  perceptibly  to  the  sight  and  touch ;  an  applrtid 
the  stethoscope,  yon  may  hear  a  pulsating  munnar, caused  bjtba  b> 
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^Aioo  of  Uic  blood  on  the  ooa^lum,  or  in  tbe  opening  of  the  eac,  or  bj 
the  rioocticttiog  uf  the  blood  in  the  sac  The  tumor  ceases  to  pulsate 
if  you  compress  tbe  artery  above  it.  These  symptoms  iirc  so  striking 
that  it  mi^ht  be  thought  the  diagnosis  ciuld  not  be  tiiistaken  ;  still, 
error«  have  bern  made  even  by  cxpc'rienc*?d  surgeons,  at  times  wlien 
Ihey  did  not  think  of  the  posaibility  of  aneurism,  and  were  hasty, 
r,  u-htni  the  surrounding  parts  are  ranch  inüamed,  the  aneurism  may 
be  greatly  masked  by  tlia  Bwclling;  it  may  be  taken  for  a  simple  in- 
llanimatory  swelling  or  abscess  ;  it  may  even  have  originated  from  an 
fthfioeea,  as  before  staled.  The  latter  mistake  is  the  most  frequent ;  it 
is  punctured,  and — what  a  disagreeable  enrprise — instead  of  pus,  we 
have  a  stream  of  arteri.il  blood.  There  is  nothing  at  hand  to  arrest 
the  bsBtnorrhage ;  the  situation  is  shocking,  even  if  the  cool  surgeon 
have  presence  of  mind  enough  to  make  instantaneous  compressiou 
till  he  decides  what  next  to  da  But  I  will  not  picture  alTiurs  too 
dismslly;  and  1  repent  that,  on  careful  examination,  such  nn  error 
would  scaroely  be  possible.  If  the  aneurism  be  distended  with  clots, 
the  pulsation  of  tlio  tumor  may  oease,  or  be  rery  indistinct,  as  may 
also  the  murmur ;  even  here,  however,  further  aerurate  observation 
will  lead  I«  a  correct  judgment.  On  the  other  h;uid,H  tumor  of  a  dif- 
ferent Hurt  nmy  be  mistaken  for  an  aneurism.  In  tlie  boues  particu- 
Urly,  there  is  a  sort  of  fioft  tumor  (central  osteofiareorna)  wliioh  is 
very  rich  in  arteries,  and  consequently  pulsates  distinctlv.  Numerous 
small  aneuriams  may  form  on  these  arteries,  from  the  softening  of  tlio 
snbetance  of  the  tumor  and  of  the  walls  of  the  arteries ;  the  sura  of 
the  murmurs  in  tliese  stiiall  ameurisnts  niny  resemble  a  typi«d  ancu- 
rismal  murmur ;  in  these  cases  also,  only  tlie  most  arcurute  examiua- 
Uoii  and  observutiun  can  show  us  the  true  state  of  the  ease,  Tliese 
pulsating  bone-tumors  are  often  regarded  as  tnie  aneurism  in  bone. 
1  do  not  believe  there  is  any  spontaneous  aneurism  in  lione,  btit  oon- 
«ider  all  these  so-called  bonc^ineurisma  as  soft  sarcoma  in  the  bone 
rich  in  arteries.  Lastly,  we  may  be  tempted  to  regard  a  tumor, 
Ig  very  near  an  artery  and  moved  with  the  arterial  pulse,  as  an  io- 
depcndentlv-pulsHling  tumor,  or  an  aneurism;  tl>e  nlisenco  of  the 
aneurismid  nuunuir,  the  consistence  of  the  tumor,  the  poF-sibility  of 
isolaliug  it  frcmi  the  artery,  and  the  further  obser^-ation  of  the  course, 
Mrill  guard  vou  from  error.  The  prognosU  of  aneurism  vuriea  greatly 
with  ita  locality,  so  that  nothing  general  can  be  said  of  it. 

We  now  turn  to  the  treatmenty  remarking,  first,  that  in  rare  cascc 
euri«m  may  recover  spontmeously,  by  complete  closure  of  the  sao 
d  a  part  of  the  artery  by  coagula ;  the  tumor  then  cease«  growing, 
and  may  gradually  subside.    As  before  mentioned,  also,  inflammation 
mround  the  tmnur  may  lead  to  local  gangrene ;  if  the  arterj*  lias  pn> 
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viouttly  been  ocotudc-d,  the  whole  aneurism  may  become  gangrenous, 
aod  be  thrown  off  without  bsemorrhnge.  These  natural  cure«  are 
very  rare,  but  indicate  the  mode  of  treatment  ]  &hiiH  not  here  »peak 
of  the  iitedicul  treatment  of  aneurism,  except  to  mention  one  method, 
Valsaiva'i,  The  aim  of  this  is,  to  reduce  the  volume  of  blood  in  the 
body  to  a  mitiimuin,  so  aa  lo  weaken  the  heart's  action,  and  favor  the 
fomuttion  of  coagula.  Repeated  venesections,  purgatives,  abaolut 
quiet,  low  diet,  digitalis  internally,  and  ice  locally  over  the  tumor,  ai 
the  reraedica  with  which  the  pailoutis  treatctl  undorthia  method;  the^ 
results  arc  doubtful :  the  patients  are  very  much  debilitated,  and  the 
symptoms  may  then  be  less;  but,  as  the  patients  regain  their  strength, 
the  former  cx>uditiun  generally  returns.  Wc  may  employ  the  above 
remedies  to  a  moderate  extent  in  alleviating  severe  symptoms  in  in- 
ternnl  aneurisms,  but  they  will  not  induce  an  actual  cure;  unfortu- 
nately, internal  aneurisms  must  almost  always  be  regarded  as  ijieura* 
ble.  Lot  us  paaa  to  tite  surgical  treatment  of  exlemal  aneurisms. 
This  may  be  conducted  in  two  ways ;  it  may  aim  at  the  dostmctioa  of 
the  aneurism,  or  its  complete  removal.  In  most  cases  the  deatruotioo 
of  the  tumor  will  be  enough.     Tlie  remedies  for  this  puT|>ose  my. 

1.  CQmpreasion-.  Tbis  may  be  applied  in  various  ways:  a,  on  the 
aneurism  ;  b,  on  the  affected  artery,  above  the  tumor.  Tbc  latter  is 
by  far  tbc  most  effective  method,  because  even  a  moderate  pressure 
on  the  aneurism  is  often  puiuful,  and  may  cause  inflammation  in  its 
vicinity.  The  mode  of  employing  compression  also  varies  ;  it  may  be 
eontinueil,and  oomplete  or  incomplete  ;  it  may  be  temporary,  but  com- 
plete, L  e.,  such  as  to  arrest  the  pulsation.  The  methods  of  comprea- 
sion  are  about  as  follows  :  a,  compression  with  the  fingers,  particularly 
recommended  by  Vametli,  and  used  by  other  surgeons  with  advantage; 
it  is  madi»  by  the  surgeon,  nurses,  or  by  the  patient  himself,  at  inter- 
vals, so  IUI  to  arrest  pulsation  completely  for  a  few  hours ;  if  the  patient 
can  bear  it,  this  is  continued  for  days,  weeks,  or  even  months,  till  the 
aneurism  no  longer  pulsates,  and  has  become  qmte  hard ;  £,  compreS' 
siun  of  tJic  aneurism  by  forced  6exion  of  the  extremity;  this  procedure, 
lirst  used  by  Mal^aignty  Is  particularly  suited  fur  popliteal  aneunstn; 
the  limb  is  fastened  in  the  position  of  extreme  flexion  by  a  bandage 
and  retained  Urns  till  the  pulsation  in  the  aneurism  has  ceased 
c,  compression  with  special  apparatus,  pads,  compresses,  eta,  wbidi 
must  be  so  made  that  the  pressure  may  bo  as  miteh  as  possible 
on  the  arfcc-n*,  and  that  cedema  may  not  be  induced  by  simultaneous 
pressure  on  the  vein  ;  the  pressure  need  not  be  hard  enongh  to  arrest 
pulsation  entirely,  but  merely  to  diminish  tlic  supply  of  blood.  Vwwft 
regarding  the  cfhcaoy  of  compression  in  the  treatment  of  aneuriflm 
vary.    Iribh  surgeons  laud  it  highly;  Freoob  and  Italian  surgeons 
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incUue  to  it  more  Itiau  formerly  ;  especially  bidcc  the  inrestigaUoni 
of  BrocOy  intermittent  digital  compression  has  elaown  some  brilliant 
results,  I  ibiak  tliat,  in  most  onscs  of  aneurism,  compression  should 
be  lirst  resorted  to;  but  obocrvation  shows  that  it  is  not  alike  suited 
for  all  cases,  and  is  not  of  radical  benefit  in  all.  [Mr.  CooU  reports  a 
case  where  aneurism  of  the  innominate  artery  was  cured  by  the  appli- 
cation of  a  bladder  of  ice.] 

2.  Xiigation  of  the  artery.     This  may  be  dune  in  Tarious  ways ; 
close  above  the  aneurism  (after  And) ;  b,  far  above  the  aneurism, 

at  a  point  of  election  (J,  Hunter) ;  e,  close  below  the  aneurism^  i.  c., 
at  its  |H-rip!)oral  end  (after  M^ardrop  and  lirasdor).  Of  all  these 
methods,  ligation  close  aljove  the  aneurism  ia  profwrtinnately  the 
most  certain ;  li^rntion  close  below  it  the  Icaat  certain.  Ligation  at 
a  diatancv  from  the  aneurism  will  cure  the  disease  fur  a  short  time, 
occasionally  even  [>crmuueutly,  i.  e.,  the  pulsjitiou  in  the  aneurisoi 
will  cease,  but,  when  the  collateral  circulation  develops  fully,  the 
pulsation  may  be^in  agitiii.  I  have  myself  seen  such  a  case ;  from  a 
puncture  with  a  peuknire,  a  boy  twelve  years  old  had  an  aneurism 
tiie  si/e  of  a  large  walnut  in  tlie  femomi  artery,  about  the  middle  of 
the  thigh;  the  femoral  was  ligatcd  close  below  Poupart*s  ligament ; 
in  ten  days  the  ligature  cut  through,  and  there  was  great  luemor^ 
rba^fe,  whirli,  however,  was  instantly  checked;  tlien,  after  dividing 
PoujMirt's  H;;nment,  a  second  ligature  was  applied  half  an  inch  higher ; 
this  ligature  held  well;  the  wound  healed  ;  when  the  patient  left  the 
hospital  there  was  agnin  pulsation  in  the  aneurism,  which  had  previously 
become  perfectly  hard,  and  had  ceased  pulaatiit^.  Uut,  in  spite  of  such 
relapaes,  ligation  remote  from  the  aneurism  will  retain  its  importance, 
and  continue  the  chief  method,  for,  in  the  vicinity  of  the  aneurism, 
the  artery  is  occasionally  so  diseased  that  it  is  not  advisable  to  ligate 
there;  for  the  rigid  and  ossified  arteiy  might  be  so  quickly  cut 
through  by  thu  ligature  that  the  thrombus  would  not  be  firm  enough 
when  the  ligature  falls;. 

3.  Remedies  which  are  supposed  to  directly  induce  coagulation  ot 
tiie  blood  in  aneurisms.  Of  these,  injection  of  liquor  fern  sesqul- 
chlorati,  after  Pravaz  and  PttrequiUy  is  relatively  most  frequently 
used ;  it  must  be  done  very  carefully :  it  should  be  made  with  a  small 
syringe,  whose  piston  is  moved  by  a  screw,  with  every  turn  uf  which 
a  drop  escapes;  a  few  drops  of  the  liquor  ferri  should  thus  be  very 
carefully  forced  into  the  tumor.  Simple  coagulation  and  shrinking 
of  the  aneurism  may,  and  it  is  said  do,  follow  this;  but  experience 
has  shown  that  it  is  more  frequently  followe<l  by  in  flam  mat  ion,  sup- 
puration, and  gangrene.     I  think  that  the  action  of  the  injected  liquoi 
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ferri  Id  misuiiderstood;  for  it  is  not  probable  tliat  a  clot  made  bjthtfl 
aubstAnce  becomes  organized ;  it  most  likely  merel)*  irritates  the  wall 
of  the  re^sel,  causing;  it  to  inHiirae,  and  thereby  lose  the  power  of 
keeping-  the  blood  lluid  {Jirücke),  thus  Bccondarily  inducing'  co«guIa< 
tion  of  that  Quid  and  atrophy  of  the  walla  of  the  artery.    Von  läO»" 
genbeck  injected  a  solution  of  er^lin  into  the  iinmediutc  vicinity  of. 
an  aucuriüin  and  cured  it.     I  explain  the  action  here  also  as  being  aa] 
inflammation  of  the  wall  of  the  vessel,  with  the  results  above  met 
tioned.     Eleotropunctiire,  ne-'irly  abandoned  for  a  time,  has  V>een  af 
resoi-ted  to  by  CinUeUl,  and  with  very  good  results,  even  in  aortitf] 
aneurism;  a  needle  is  to  be  passed  into  the  aneurit^m  and  connect 
to  the  negative  pole  of  a  galvanic  battery,  while  the  positive  pole  i»' 
to  be  applied  to  any  part  of  the  body.     [In  an  iateresting  cose  re- 
ported by  Dr.  Ji.  J*  Lincoln,  in  the  Medical  Record^  the  current^ 
was  passed  dire^fli/  through  needles  introduced   into  the  tumor.|^| 
Formerly  it  wi«  thought  that  the  galvanic  enrrent  had  the  power  ot 
coagulating  the  blood  directly.    [This  would  seem  to  have  occurred  ia^H 
Lincoln's  case,  as  clotted  blood  escaped  from  the  needle-puncture^.]'^! 
Phraiologtsts  do  not  consider  tliis  the  mode  of  action,  but  think  that 
the  thermic  effect  of  the  current   causes  a  small  eschar  around  tbi 
needle  in  the  aneurism,  and  that  the  clot  forms  around  this.     If 
pass  several  fine  needles  into  an  aneurism  and  leave  them  twcnty-f 
to  forty  eight  hours,  they  ali^o  will  cause  inflammation  and  fomuitioiij 
of  a  clot.     [At  a  meeting  of  the  New  York  Pathological  Society, 
Gurdon  Buck  presented  a  specimen  where  nectlles  had  been  iised|| 
and  spoke  of  one  where  silk  sutures  had  been  employed;  hegaveiti 
his  opinion  that,  in  view  of  the  liability  to  inOammation,  sncb  prDoed> 
urea  were  inadmissible  in  arteries  near  tlie  heart.] 

4.  We  now  coniu  to  the  mode  of  operative  treatment  of  on  anoh 
risin  which  aims  at  its  comftieti  dettntction;  if  this  succeeil,  it  is 
of  course,  more  certainly  a  radical  cure  than  the  modes  above  de* 
scribed,  but  it  is  a  much  more  serious  operatioD.  It  may  be  done, 
according  to  AntyUw,  as  follows:  The  artery  is  to  be  compressnl 
above  the  aneurism,  then  the  whole  mo  is  ulit  up  and  the  coagnluB 
turned  out ;  thrtnigh  the  sac  probes  are  passed  into  the  upper  aa^ 
lower  end«  of  the  artery,  which  is  then  ligated,  the  probes  of  ootm« 
being  removed — they  are  only  intended  to  facilitate  finding  the  artcr}*; 
this  oiJcmtiou,  whicli  1  have  seen  performed  several  tiuics  for  ane* 
risms  resulting  from  renrsection,  is  not  always  as  simple  as  it  appcani 
for  it  is  not  at  all  times  easy  to  find  the  openings  of  the  artery  in  ll« 
sac  filled  with  congidum,  »nd  often  other  arteries  besides  the  maio  oaf 
bleed,  as  a  ixiUulerul  circulation  occnsionally  opens  into  the  aneuriro^ 
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Lfler  tbc  opemtiou  tlicrc  is  suppurutiun  of  the  whole  anenrismnl 
ic ;  in  Uiree  cat^s  of  tmumalic  aneurism  of  Üic  brachial,  and  one  of  the 
radial  artery,  1  saw  healing  occur  without  any  accident.  If  the  aueu- 
rism  ho  »midl  and  distinctly  hounded,  we  might  tirst  ligate  above  and 
bflow,  tlien  cxLiqMit«  the  anourism  as  we  would  a  tumor.  Of  hite, 
Symt  has  employed  the  method  of  Anti/Uus  successfully  in  large 
iesalao. 
I  should  like  to  give  you  tome  deßntte  advice  about  Oie  choice  of 
Tethod  among  these  different  plana  of  ojierating,  but  this  is  scarcelj 
poeaible,  as  one  plan  or  uDother  will  best  suit  düTcreut  cases.  In  gen- 
eral terms,  I  can  merely  repeat  that  of  late  so  many  favorable  results 
from  comprntRion  have  again  been  published  from  different  sourcea, 
tbat  it  should  not  he  too  quickly  abandoned.  If,  however,  aa  uauallj 
ippens  in  aneurisms  from  venesection,  there  be  great  diffuse  swell* 
\g  of  the  culire  arm,  the  methwl  of  Aniyliua  appeius  to  me  prefer- 
able to  all  others;  with  good  assistants  it  is  very  practicable,  aud  it 
not  80  dangerous  as  Is  claitued  by  many  persons.  Wben  wc  do  not 
wish  to  make  Anti/lius*s  operation,  we  mny  try  AneC«  or  Hunter'«.  1 
have  least  to  say  for  the  injoetion  of  liquor  ferri  in  ordinary  coaea  of 
spontaneous  and  traumatic  aneurism.  In  varicose  aneurism  and 
ancuriämal  varii,  lighting  the  artery  above  and  below  the  opening 
will  be  the  nwist  certain  methrid. 

fin  the  diagnoms  of  oxterftnl  nnenrisnia  we  may  place  the  hand, 
with  the  tingers  slightly  «prpad,  over  the  tumor  ;  if  the  pulsation 

Pnot  animrisnial  the  hand  i»  simply  mrtved,  htit  if  it  be  so  the  fin- 
rs  are  HC'paraled  still  nior«_'.     In  the  former  case  the  pnUation  is 
0  to  a  cavity  filled  with  floid,  or  some  other  tumor  pressing  on 
artery. 
For  treating  aneurisms  by  compression  one  of  the  Kimplest  plana 
is  by  means  of  a  rod  with  its  upper  end  ngainst  the  ceiling  or  a 
framework  over  the  bed.  and  the  lower  end  on  a  cushion  lying  on 
the  artery  ;  the  vessel  is  thus  cnmprcsseil  by  the  rod  till  the  palsation 
ceases. 
^^      Anotb(*r  method  is  compression  of  tlie  limb  till  it  is  bloodless, 
^H^  JSnnarrli'H  elastic  bandage.     This  may  be  applied  daily  with 
^^■uderate  pre^:>iire  from  the  pcriphorv  to  a  point  above  thu  uueu- 
^Vt"»! ;  then  apply  an  ela:itic  tube  and  remove  the  bandage  ;  thus  the 
part  finpplied  by  the  diseased  artery  is  cnt  off  from  the  circulation^ 
Complet-e  compression  is  maintained  from  three  to  five  minutes  at 
first,  and  later  for  a  longer  time,     Before  removing  the  tube  the 
^Hflatilir  bandage  should  again  be  applied  »o  a»  to  mako  slight  press- 
pVre,  an<l  tlien  the  blood  he  allowed  to  enter  the  artery.     Thus  com- 
plete compressiou  Is  aided  by  moderate  pressure  in  the  intervals. 
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When  an  operation  has  been  performed  under  I^^march'* 
a^,  after  ligiiting  all  the  v^sHela  we  can  6nd,  ne  may  tampoo 
(MIC  with   carholizcd   gauxe,   apply   an   exact  compn-sipivu   bändige 
from  the  periphery  upward,  and  then  rc^iuuve  tiie  lube.     Then  d^^— 
vate  the  limb  to  facilitate  vcnouB  ciroulatioo.     Somctünus  tbm>|H 
suppuration  from  the  sac,  particularly  if  all  dotH  have  not  been  rv- 
moved  ;  but  this  does  not  hinder  cicatrization. 


In  ligatin^  atheromatous  arteries  it  is  advantAgeoiu  to  ttw  li 
tares  of  niateria.1  vhieh  may  heal  in  the  tismiie,  because  tills  eitabli 
us  to  unite  the  incision  by  first  inteuliou.     Instead  of  cat^t  li 
tures,  which  are  uncertain,  as  they  sometimes  absorb  quickly,  I 
üne  silk  ligatures  that  have  been  soaltod  an  hour  in  a  four-per-«vDt 
solution  of  carbolic  acid  and  then  kept  in  antiicptic  fluid  in  a  vel;. 
covered  ves^eL     This  f^ilk  causes  aa  Uttle  reaction  a«  entgiit,  anil 
gives  all  possible  security  against  rapid  solution  of  the  ligatwv  h^ 
fore  the  thrombus  is  organized.] 

We  muüt  still  add  a  few  remarks  abont  the  treatment  of  cirKtJ 
auetiriani.  The  above  methods  of  ojieration  are  only  partiallr  appli- 
cable to  it.  Direct  coniprcäKion  uf  the  entire  tumor  may  be  toiule 
by  meauH  of  bandages  and  compresses  prepared  for  the  tipecialcan«; 
we  me;in  particularly  the  aneurisms  of  this  variety  coming  (« tlw 
head  nrhich  are  the  most  frequent,  buf  compression  lias  rarel?  ptoTtiJ 
successful.  The  injection  of  liquor  ferri  may  here  prove  useful,  f« 
suppuration  or  gangrene  of  the  entire  convolution  of  artcrin  b 
not  fio  mn^-li  to  Imi  feared  us  in  aneurisms  of  the  lar^e  arteriesof  iht 
extremities.  The  destructius  might  be  accomplished  by  ligatin^UI 
the  afferent  arteries,  but  this  is  very  tedious  and  uncertain  ;  tHo  re- 
sult would  be  just  as  doubtful,  and  it  might  be  dangerous  lo  ligalp 
one  or  both  external  carotids  in  a  cirsoid  aneurism  of  the  Kilp. 
Another  method,  having  the  same  object,  is  to  insert  iusect-tiNtflt« 
through  the  skin  at  different  points  around  the  tumor,  and  i|f|)ly« 
thread,  ns  in  the  twisted  suture  ;  the  result  will  be  supparatioo od 
obliteration,  perhaps  partial  gangrene  of  the  skin.  Total  extirptina 
may  occasionally  be  resorted  to  ;  it  is  done  a^i  follows  :  Around  ibc 
tumor  we  make  numerous  percutaneous  mediate  ligations  dew  to- 
gether ;  then  we  may  cut  out  the  main  body  of  the  tumor,  witbtb« 
dilated  arterie<«.  without  haemorrhage  ;  this  is  the  most  certain  u>l 
radical  operation,  hut  cannot  well  be  resorted  to  when  the  tumon 
are  very  extensive  ;  then  wc  might  try  mediate  ligation  for  diffenal 
parts,  and  attain  our  end  by  partial  exlirpation*«.  After  bt*  nrr 
thorongh  investigations  about  the  treatment  of  these  anpunAu, 
Heine  also  speaks  very  decidedly  in  favor  of  their  extirpation. 
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Careful  eiaminationft  of  veins  by  »SoAorojf  have  shown  that  their 
-walls  are  in  vory  different  conditions  ;  he  examined  cüpeeially  the 
saphenous  vein  and  it»  branches  (Fig.  1 13)  ;  he  found  that  normally 
in  different  |>erKons  its  layers  varied  essentially,  and  that  even  ad- 
jacent part»  of  the  same  vein  were  not  exactly  alike.     This  i&  very 
int^realinf;,  for  it  explains  why  the  occurrence  of  varices  ia  so  un- 
equally induced  by  tlie  same  cause,  and  is  due  to  purely  individual 
«iroumsianoes.     Among  varicose  veins  wc  may  distinguit^b  those 
■with  thin  and  tboBo  with  thick  walls.     The  onlargeraent  of  the  mus- 
cular Blaments  and  the  tack  of  change  in  the  endothelium  are  com- 
luon  to  all.    The  variation  in  the  diameter  of  the  wallß  of  the  veins 
is  chiefly  due  lo  tliickenint;  of  the  adveiitilia,  wlio^e  vesselti  alHo  in* 
crease,  and  of  the  cement  which   unites  the  muscular  iilament»  ; 
slightly  aläo  to  thickening  of  the  intima  ;  but  sclerosis  of  the  latter, 
as  ill  arterial  sclerosis,  is  very  rare.     Hence,  under  increased  preas- 
uro  the  atiatouiical  conditions  in  the  walls  of  veins  arc  ttie  uame  aa 
in   the  urinary  bladder  and  heart  under  similar  ei reu m stances.     At 
first,  in  consequence  of  increased  functional  demands,  the  miiRcular 
filaments  seem  to  grov ;  if  then  nutrition  is  increased  by  increase 
of  the  vasji  vascirum,  the  connective  tissue,  espoci.illy  the  adventitia, 
'»  decideilly  increased  ;  if  ihe  nutrition  l>c  not  iiicreahed,  there  is 
»trophy  and  total  relaxation. 

[At  present,  with  the  aid  of  antiseptic  treatment,  operations  for 
varicose  veins,  after  being  for  a  linic  partly  abandoned,  have  again 
been  rcnumed.  After  applying  EitmarclCu  baadage  we  may  apply 
double  ligatures  to  some  of  the  varices  of  the  leg  and  then  remove 
them.  Catgut  ligatures  have  been  passed  through  the  skin  and  be- 
hind the  varicose  vein  at  the  central  and  peripheral  end  of  the 
varicosity,  and  then  tied  over  a  bit  of  rubber  tubing.  None  of 
these  oiHarattons  are  entirely  free  from  danger  from  the  throrabosi« 
which  must  occur  and  may  cause  death,  nor  do  they  radically  cure 
the  disease.  Of  what  use  is  it  to  cut  off  a  few  branches  of  the 
dilated  venous  system  of  the  log,  for  instance?  In  a  short  time 
o'.her  branches  will  become  varicose.  Ex|>erienee  accords  with  thia 
theoretical  reasoning ;  so  do  not  operate  for  varices  without  some 
urgent  reason. 

Patients  who  can  afford  it  may  wear  thin  rubber  bandages  {Mar* 
fmV);  they  are  cheajK-r  and  more  durable  than  elastic  stockings,  and 
may  be  «'orn  even  when  there  are  varicose  ulcers  ;  these  may  be 
coated  with  a  mixture  of  iodoform  and  mucilage,  and  the  elastic 
bandage  be  applied  not  very  tightly  every  morning  and  removed  at 
night. 

To  diminish  very  extensive  varicosities  we  may  resort  to  a  pro* 
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LECTURE  XLIV. 

DiflDhloa  of  the  Tons  Tumor. — Qeneral  An&tomicRl  BoiiinirltA  ■  Polyniorphbin  of 
TU«uoa.— PoinU  of  Onj^in  of  Tuinor«.— LiuiUlJou  of  ttse  Uevelopiuenl  oi  Cell*  tO 
Cons'm  Tjrpn  of  Tibbuc— Rclulion  to  Üje  Oeiioralivä  Lu,ver«.^Moil«  of  Growth. — 
AnAtoiiiioi]  UctuuorpliDiü  of  Tumon ;  ihcir  £ileroul  Appeir&Doi». 

F  Gbntlemkn  :  To-day  we  enter  on  the  difBcult  chapter  that  treata 
of  tumors.  'l*be  swellinj^  of  v  biuh  wc  have  Litbcrto  spokeo  depended 
only  on  a  few  causes;  they  were  duo  to  abnoniiat  collections  of  blood 
in  and  outside  of  the  ve««els,  to  infiltration  of  the  tissue  vith  serum, 
ilfi  pemiuation  with  young  cells  (plastic  infiltmtion),  either  »epa- 
Ltcly  or  in  combination.  la  contradistinction  to  these  swelliags,  we 
DOW  in  Ibc  clinical  sense  of  the  term  call  now  fortnations  nenUinffi 
or  tumor«  when  wc  suppose  tliey  are  due  to  other  causes  than  tho«e 
of  the  inflammatory  new  formations,  and  have  a  gron'th  which  as  a 
rule  baa  no  typical  termination,  but,  as  it  were,  goes  on  ad  ir^nitum  / 
besides,  most  of  these  growths  are  composed  of  tissue  which  is  mor« 
hi^dy  organized  than  inflammatory  neoplasia.  Let  us  iareatigate 
this  more  accurately.  At  present  you  arc  only  acquaiutcd  witli  that 
rariety  of  new  formation  caused  by  inflammiifion;  tliis  is  fory  uui* 
form,  not  oiüy  in  its  roode  of  origin,  but  iu  its  further  development ; 
it«  dei-elopment  might  be  interfered  with  by  disintegration,  drying  up, 
breaking  down  into  ptut,  etc. ;  it  might  proliferate  excessively,  but  it 
was  always  in  auch  a  way  as  not  to  change  ita  character;  but,  finally, 
if  there  existed  no  specially  unfavorable  local  or  general  cause,  and 
no  Tilal  org»u  was  disturbed  by  the  new  formation,  it  subsided — it 
again  became  connective  tissue;  the  iDäammatkra  terminated  in  ctoa* 
trixation.  llien,  tf  the  inflammation  was  superficial,  there  waa  do 
relopment  of  epithelial  or  epidermis  cells,  the  bony  cicatrix  oasified, 


e5d 


TUMORS. 


new  nerve*filaincnlfi  rortned  in  the  nerre^icatrix  ;  in  all  tliese  vha: 
the  devdupiueiit  of  ucw  bluud-vcitscU  plnycd  an  irnporUut  part;  tm^ 
as  above  siiid,  the  t^'pical  tcrmiiiaUon  of  tlic  iuflaitiination,  whether  it 
was  Rciite  or  chronic,  auperfieial  or  deep,  waa  in  the  cicatrix. 

Although  couneelive  tissue,  nerve,  and  bono  tumors,  may  ex- 
ccptionallv  form  from  connective  li&sue,  nerve,  and  bone  cicatrices, 
BtUl  these  cou^tilutca  very  small  part  of  the  various  tissue-forms Uona 
found  in  tumors;  forms  the  most  varied  and  complicated,  such  as 
newly-formed  glands,  tet^th,  hair,  etc.,  are  occasionally  to  be  found  in 
the  tumors;  indeed,  tissues  arc  tliere  seen  whirh,  as  then  arranged, 
never  under  other  circumstances  occur  in  the  body  or  even  during 
fa*tal  life.  To  enable  you  to  form  a  correct  idea  of  the  anatomical 
charaetcrifitii;5  of  tumors,  I  will  recall  to  your  memory  a  few  gent:ral 
laws  from  general  palboln^ry  about  the  formation  cf  new  g^rowths;  in 
the  large  works  on  this  subject  by  Virchote  and  0.  We^  you  may 
Bad  very  excellent  ami  exhaustive  representations  of  these  conditions, 

When  a  part  of  the  Ixtdy  is  abnormally  enlarged,  we  make  a  dis- 
tinction as  to  whf'thf^r  th«  enlargement  is  caused  by  an  abnormal  in- 
crease of  volume  of  the  different  elements  (gimpie  hypairop/iy)  or  by 
a  formation  of  new  elements,  which  are  deposited  between  the  old 
ones.  Tliis  new  formation  may  be  analogous  to  the  matrix,  or  moÜier> 
tissue  {hoinceo/ilastic)^  or  not  {heierxipieutic).  The  homoeoplustic  new 
(brmatioti  proceeds  either  from  simple  division  of  the  existing  ele- 
ments (thus  »  curUlugc-cclI  by  segmeotatioa  forms  two,  then  four 
cartilage-cells) ;  then  it  is  called  /ii^perpiastic  (numerical  hypertrophy) ; 
or  at  first  nppJirentJy  indifferent,  small,  round  ocHs  form  from  the  ex- 
isting cellular  elements,  and  from  these  a  tissue  analogous  to  the  mat- 
rix is  developed — bonioeopla!>tio  new  formation  in  the  strict  sou^> 
Hctorophist  ic  new  formations  always  begin  with  the  development  of 
primary  eell-tissue,  so-cidled  indifferent  fonnative  cells  (granulation 
stage  of  tumors,  Vtrchotr),  and  from  these  develops  the  tissue  heterolo- 
gous to  ttn'  iniitrix  (as  cartilage  in  the  testicle,  epidermis  in  the 
brain,  etc.). 

This  nomcnchitur<%  proposed  by  I'mtaom,  seemed  perfectly  suit- 
able and  natunil  in  a  purely  anatomical  point  of  view ;  and  I  can  still 
aeecpt  it  if  the  t^rm  of  heteroplosia  be  limited,  ns  will  be  hereafter 
stated,  and  if  we  dittmiss  the  idea  that  homceoplastio  is  synouymooa 
with  benignant  and  hctcm|ilastio  with  malignant.  We  must  here  add 
that  there  is  every  probabilitv  that  xcanderinff  celh  escaping  from  the 
vessels  very  materially  aid  in  the  frjrmation  of  tumors,  at  least  to  the 
forrnation  of  tumors  of  tlie  councctive-tissue  serie«.  But,  apart  from 
Ulis,  we  should  err  if  we  supposed  that  in  tlie  alxne  nomonclaUire  all 
cases  of  new  formation,  even  considered  in  a  purely  anntomical  point 
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of  view,  could  be  cosily  lubelled,  ready  to  be  placed  away  in  a 
museutn.  llie  simple  iittmencAl  iiypt.'rtrophics  and  hyporplnfiim,  al' 
though  ill  some  cases  ditticult  to  distniguiKh,  are  at  least  theoretically 
separable;  the  same  way  with  those  nevr  formations  which  do  not 
oonaist  of  similur,  wcll-funned  tissue-clenients ;  a  connocitive^isauo 
lutnor  occurring'  iu  cnancctive  tiisuc  would  always  bo  tcrmtid  bouiüco 
plmslic;  foutid  lu  boue,  brain,  or  ttic  liver,  it  would  be  termed  hetero- 
plastic, etc.  Well-devetoped  alveolar  cancerous  tissue  also  usually 
presents  no  diilioulty  of  olassiöcatioa,  for  it  does  not  normally  occur 
in  any  part  of  the  b<xly,  it  is  everywhere  heterologous.  But  what 
ahall  we  say  of  the  neoplasia  which  have  no  fully-developed  normal 
or  entirely  abnonnal  form  of  tissue,  but  consist  of  elemenis  that  cao- 
not  be  found  elsewhere;  wliat  becomes  of  tliL'in?  or,. can  any  thing 
develop  from  theiti  (indifferent  ibruiutivc  cells,  priinary-cell  tissue, 
gruuulHliou-tuioor^)  ?  und  where  shall  we  place  those  neuplasi.'e  which 
are  nut  completed  tissue,  but  are  evidently  normal  tissue  in  the  stage 
of  development  ?  According  to  the  above  definit-ion  of  heterology  and 
homolog}-,  inHiimmatory  new  formation  is  at  first  heterologous  every- 
where; but  the  connective- tissue  cicatrix  developing  from  it  subs^ 
quently  becomes  a  homologous  neoplasia  in  ccmnectivc  tissue ;  tu  mus> 
de  it  almost  always  remains  heterologous,  the  same  way  iu  the  brain 
and  in  the  liones,  if  it  does  not  ossify.  Vou  see  thüt  here  part4f 
which  from  their  nature  and  mode  of  origin  naturally  belong  together, 
are  sundered  by  the  anatomical  nomenclature.  But  let  us  leave  in- 
flammatory ncoplasiiC  Out  of  the  questioD.  Every  tuuiür  resulting 
bom  indißerent  fonnallvc  cells  must  exhibit  a  series  of  stages  of  de* 
velopmont,  if  the  cells  are  transformed  to  one  or  several  sorts  of  tis- 
sue. Wherever  they  are  grouped  together,  indifferent  formative  eolla 
are  heterologous;  if  a  neoplasia  show  only  such  elements,  we  will  let 
it  pass  for  heterologous ;  but  if  it  appear  that  a  number  of  these  cells 
have  been  traasfonued  into  spindle-cells,  the  question  arises.  Where 
does  this  neoplasia  belong  ?  Splndle-cells  collected  in  groups  are 
heteroplastic  in  all  parts  of  the  body;  but  these  cells  occur  iu  fa-tal 
cooneotive  tissue,  foital  muscles,  and  fcetal  ner\''es  ;  what  would  finally 
beoome  of  the  spiudle-cells  of  this  tumor  ?  if  found  in  muscles,  should 
not  this  tumor  still  he  called  homologous?  On  this  point  we  can  only 
decide  arbitrarily;  you  may  look  at  it  from  different  points  of  view. 
Now,  what  slinll  wc  do  with  tumors  that  contain  the  most  different 
complete  and  inoomplete  tissues  ?  I  will  stop  here,  to  avoid  making 
you  skeptical ;  it  is  my  duty  to  help  you  leam,  not  to  throw  obstacles 
in  your  way. 

As    the  enlargement   of  the   individual  elementa  (simple    hyper- 
trophy) cannot  be  observed,  and  the  increase  of  tlie  elements  irom 
48 
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themselves  (hyperplasia)  is  an  act  often  obacrved  and  conatantiy  go 
lx^g  on  in  physiulogical  growth,  it  only  rt-malns  to  treat  of  tbc  puini 
of  origin  of  the  indifTcrcul  formative  cells,  aocl  their  further  course. 
Here  we  Und  ourselves  io  the  same  position  as  in  inflammution,  only 
in  regard  to  the  development  of  tumors  we  unfortunately  cannot  make 
any  expcrJmeQtal  invest tgations.  Formerly  the  proUfcratioi)  of  coo- 
iiectivc-tii^uc  cells  was  not  doubted^  and  these  were  assumed  as  the 
source  for  the  development  of  most  tumors.  Hut  most,  possibly  alt, 
of  these  indilTerent  cells  are  vandoring  white  blood-cells.  There  is 
little  doubt  that  on  tliis  point  there  was  formerly  much  error,  condu* 
sions  ha^öug  been  too  quickly  dran'n  from  the  arrangement  in  groups, 
and  the  metamorphoses  of  the  formative  cells ;  nor  can  I  claim  to  hare 
escaped  these  errors.  Fur  instance,  when  in  sarcoma  we  found  small 
indifTereiit  cells,  witli  one,  two,  mid  then  more  nuclei  near  together 
(«'hen  between  the  filjunenis  of  tire  connective  tissue,  where  the  coo- 
neclive-tisHue  cells  lie,  we  saw  a  small,  then,  near  by,  a  large  fC^'Oup  of 
indifferent  cells),  the  conclusion  tli:it  the  new  gn^upsofceJlsKeredcnV! 
stives  from  the  connective-tissue  cells  seemed  quite  unptcjudicod  ;  also,| 
that  from  the^e  iiidincrent  cells,  liirger  multinucleated  ones  were  pon-; 
stantly  developed  till  tlie  so-culled  giuiit-cells  were  arrived  .-it.  IC'k.- 
ing  now  that  an  iiifiltnition  of  the  tissue  with  small  cells  mny  depcuJ 
on  esTApe  of  white  bhxid-ci-lls  from  the  vessels  into  the  tissue ;  as  he- 
fore  remarked,  we  also  become  doubtful  about  the  origin  of  the  indit 
ferent  formative  cells  in  the  tumors.  Of  late,  especially  in  glandular 
and  epilliclial  cancer,  I  usually  seek  in  vain  for  proliferating  oonne» 
tivc-tissue  cells,  allhuu^h  the  whole  oonuective-tissuo  layer  of  these 
tumors  is  generally  iniiltratcd  with  young  cells.  The  deep  ob« 
scurity  whicii  had  surrounded  the  origin  of  young  (.'pitheliul  oelli 
has  ouly  lately  been  cleared  away.  From  tlio  latest  iuvestigv- 
tions  we  know  tiiat  these  cells  iucrease  by  a  sort  ul  segiocuU- 
tion.  I  must  here  remind  you  of  what  was  said  about  the  regea- 
eraiion  of  tissue  in  inflammation  (Lecture  XXII.).  Frtma  AmoWt 
observations  we  may  suppose  that,  in  the  development  of  tumor*, 
protoplasm  which  has  been  fully  changed  to  tissue  may  possibly  pass 
into  a  granular  condition,  a  nucleus  may  form  in  it,  and  it  may  thca 
proliferate,  and  segmentation  oueur  as  it  diH?s  in  cells;  in  wbiJi 
case  new  tissue  is  first  formed  when  the  granular  protoplasm  lits 
changed  into  ceils;  so  that  tSchteann'«  law  that  "all  tissues  an: 
formed  from  cells"  is  not  broken,  although  there  is  a  modification  of 
the  law  that  "every  cell  comes  from  aoelL" 

We  have  frequently  spoken  of  indißfirent /'ormative  ceJis,  without 
having  siiJHeiently  defined  this  term.  Hy  these  wo  mean  the  small« 
round  celU  which  everywhere  first  appear  after  irritating  the  tlsBOe, 
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and  wiih  which  we  bccnme  noqiiatnte'fl  in  inflammatory  new  forma- 
lions.  Until  within  u  few  years  I  believed  thut  these  young*  oella 
were  artually  as  indifferent  as  the  primary  aegmentation-globuh'S  of 
tlio  vy:'^  [vitelline  spheres  of  DuUon]^  i.  e.,  that  any  tissue  might 
finally  devdup  from  them  ;  and  more  especially  I  thought  that  nat 
Only  all  forms  of  conueotive-iissue  substances  (connective  tissue, 
cartilage,  bone),  vesstls,  and  nerves,  but  also  epithelial  tissues, 
glands,  6tc.,  could  pmcefd  from  the  ilerivatives  of  the  conneclivc- 
ue  crlls.  Against  this  still  prevalent  view  T/ticrsc/i,  iu  an  csoel- 
t  work  on  "epithelial  cancer,"  baa  produced  such  proofs  thai  I 
entirely  agree  with  hiin.  Aa  I  propose  reluming  to  this  point 
rcafter,  when  treating  of  cysts,  glandular  tumors,  and  epiiheUa! 
nocrs,  I  sh»!!  here  merely  point  out  tlie  general  outtine-s  of  my 
tra.  From  the  account  of  development  you  know  that  the  body 
the  young  embryo  very  early  shows  thrive  different  layers,  so- 
called  gerin-Iaycrs.  As  soon  ns  the  division  of  the  cellular  embryo* 
nol  element«  into  the  three  getm-luyers  is  accomplished,  all  observers 
ee  tliat  eiich  of  these  tl:r<fe  germ-layers  produces  only  a  certain 
iea  of  tissues.  Froin  the  horny  layer  are  formed  the  rerve-sya- 
tcm,  the  epidermis,  and  llieir  derivatives,  the  cutaneous  plands,  the 
xual  glutids,  the  labyrinth  of  the  ear,  the  lens;  from  the  middle 
rm-layer  ar«  forcned  the  connective  substance,  the  muscle«  (?),  the 
aseular  system,  tlie  lymphatic  glands,  the  spleen,  the  peripheral 
nerves  (?) ;  from  the  inferior  or  glandular  layer  are  formed  the  epi- 
thelium of  the  intestinal  canal,  that  of  the  lungs  (y),  all  the  secr<>t- 
ing  eli-ments  of  tlio  liver,  pancreas,  kidneys,  etc.  This  Is  one  of 
nature^s  laws,  for  whose  discovery  we  arc  greatly  indebted  to  lie- 
nuik,  Rfichrrty  KoUtktr,  Ileh,  WaUhycr^  aod  others,  and  which 
y  probably  be  carried  back  into  the  composition  of  tlio  ovum, 
the  whole  subsequent  ooursc  of  development  a  derivative  of  one 
perm-hiyer  never  develops  a  tissue  which  wns  originally  formed 
from  another  ;  in  other  words,  if  the  divi-iinn  of  the  cellular  embryo- 
nal plan  has  advanced  to  the  three  germ-layers,  there  are  no  more 
wholly  indifferent  cells,  but  all  newly-formed  ot^Hs  developed  from 
previous  ones  can  only  develop  to  tissues  lying  within  the  territory 
of  the  genii-liiyer  whence  ihey  originate  ;  cells  originating  from 
e  genuine  epithelium  can  never  produce  connective  tisaue,  and 
le  epithelium  or  glands  can  never  come  from  the  derivatives  of 
«innective-t issue  cells.  There  is  nn  rensnh  for  supposing  that  the 
natiir.il  law  would  b<^  annulled  if  the  cellular  elements  of  the  com* 
pletc  organism  were  excited  to  production  by  any  irritation ;  the 
young  lirwxl  can  only  develop  to  certain  prescribed  types  of  tissue, 
»Uicii  depend  on  the  embryonul  origin  of  the  mother  cells.     When 


^Bbri 
tei 

^^ai 


6eo 


TUMORS. 


we  have  spoken,  or  in  future  speak,  of  indifferent  ccHs,  you  must  aV 
waya  limit  the  expreiwiuu  by  the  priuuiples  above  developed.  If  ve 
now  return  to  tbe  »ysteni  of  new  foruiutlun  dovelojicd  by  FiVcÄöw, 
according  to  our  view  there  is  no  such  thing  as  a  true  hoteroplaaia, 
for  tbe  germ>ceUs  formed  from  the  derivatives  of  one  germ-hiy^er  caa 
only  develop  differently  within  certain  bounds  ;  they  can  never  be- 
come one  of  the  types  of  tissue  belonging  to  anotlier  germ-layer. 
From  tbe  groat  movements  constantly  being  made  in  histogony» 
any  very  absolute  aaseriion  is  in  danger  of  being  obliged  soon  to 
submit  to  some  modification  ;  stdl  1  must  repeat  that  it  seems  to 
mein  the  highr-st  degree  probable  that  a  large  part  of  the  young 
cells  escaping  so  extensively  into  the  tissues  during  the  develop» 
meat  of  tumors  arc  movable,  wandering,  connective-tissue  cells,  that 
is,  escaped  white  blood-cctls.  Nevertheless,  I  would  not  deny  to 
the  stable  elements  all  participatiun  in  the  new  tissue  formation. 
For  iostanec,  it  has  been  proved  of  musculur  tilaments  that  tbeif 
cclhi  proLiXcralc  after  irritation^  by  division  of  the  nuclei,  although 
this  may  not  occur  for  some  time  (in  rabbits  about  the  end  of  tbe 
first  week]  ;  the  same  is  true  of  the  nerves;  tbe  cartilage-cells  also 
react  on  irritation,  although  not  for  some  time.  It  is  uncertaia 
whence  the  wandering  oeUs  come  (they  are  identical  with  whit4 
hlood-oells  and  lympheoll») ;  probably  their  original  source  is  from 
stable  elements  of  the  lymphatic  glands  and  spleen;  at  all  ovoots, 
they  must  he  rt>garded  as  elements  of  tbe  middle  gemi-Iayer,  and 
hence  their  powers  of  developaient  must  be  regarded  as  limited  to 
the  tiasu<!fi  of  this  layer.  Our  times  may  look  with  pride  at  the  pro- 
gress of  modem  morphology,  whose  importance  la  proved  by  tl« 
very  fact  that  ti  is  so  destructive  to  previous  views  and  so  fruitful 
in  the  most  diverse  direction». 

When  some  investigators  on  this  point  assert  that  the  conditions 
of  embryonal  development  just  given  have  no  elaim  to  pass  as  im- 
mutable laws  of  nature,  but  only  serve  as  rules  for  the  development 
of  the  more  highly -organized  aninialB,  I  must  leave  the  embrynlngist» 
to  maintain  the  argunicnt.  But  1  wuuhl  entirely  deny  the  assertion 
that  types  of  development  which  are  rooogtiizod  in  embryology  have 
no  analogy  in  neoplasms  which  result  from  various  irritations  of  de- 
veloped tissue  ;  for  all  modern  histogeny  is  based  on  the  priiicipis 
that  developmefU  of  paiholwjical  tvoj}la«ia  U  only  rt  repetition  of 
typici^  deuelopmeiit  {if  normat  tisstu,  which  has  been  gcoerallv  ao- 
oepted  since  Jo/ianna  Müller'a  pioneer  work  on  tumors.  If  we 
lost  this  pnnciple,  we  should  lose  all  our  hold  on  this  domain  and 
fall  back  into  tbe  old  chaos  of  parasites  and  peeudoplasms. 

Lot  US  now  return  to  tumors.     Their  life  and  growth  mar  vary 
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itly.  In  the  firat  place,  the  diseased  portion  of  tisAne,  the  first 
tumor-uodulu,  may  ^row  in  itself,  without  new  points  of  disease  dc- 
voloping  io  its  vit-iuity  ;  in  the  miUitt  of  the  tumor  itself,  from  the 
ooUs  collected  at  a  circumscribed  spot,  new  oues  t'onstaittly  form, 
with  a  tendency  to  develop  in  the  same  direction,  predcHtiucd  hk  it 
were  for  the  type  of  iltrvdopment  taken  by  the'  new  formation,  it 
«as  fbrmnrly  supposed  that  the  distention  of  the  vessels  was  a  very 
essential  indication  of  inflammatory  neoplafiia  ;  numerous  researches 
in  thi«  direction  have  shown  me  that  the  enhirpcmenl  and  nnw  for- 
mation of  vessels  in  tlie  development  of  the  first  lutnor-nodulea  are 
not  inferior  to  those  in  intiammation.  It  has  not  yet  been  proved 
that  there  is  a  softeninj^  of  the  capilbiry  and  venous  walh,  as  in 
inflammation.  The  original  focus  of  disease  mav  also  ^row  by  new 
foci  constantly  formings  in  its  immediate  vicinity;  an  organ  once 
diseased  in  this  way  is  not  only  compressed  by  the  tumor,  and  its 
fllflmenta  separated,  but  it  becomes  more  and  more  diseased,  and,so 
becomes  infiltrutetl  and  destroyed  by  the  tumor,  and  is  finally  trans- 
formed into  it ;  fur  you  have  already  seen  that  a  neoplasia  fürms  in 
normal  tissue,  the  matrix  ceases  tu  grow,  and  ia  partly  transformed 
into  the  new  tissue,  partly  is  de3troyt:d.  So  iu  tlic  first  case  wo  have 
an  isolated  focus  of  disease  which,  once  existiofr,  draws  the  material 
fur  its  increase  from  its  own  cells;  in  the  second  case  we  have  a  con- 
tinual eitension  of  the  foci  of  disease.  The  first  variety,  the  to  some 
extent  pure  central  growth,  is  decldedlv  less  unfavorable  to  the  organ 
diseased  than  the  latter,  tbc  jKrip/ieral  growlU,  wliicli,  when  it  con- 
tinues ad  irifinitiim^  nmsl  cause  complel«  destniction  of  the  organ, 
just  as  when  an  inflammation  or  intlammatory  new  formation  continues 
progressive.  A  combination  of  these  two  modes  of  growth  is  the  most 
unfavorable,  but  unfortunately  is  quite  frequent.  If  we  stiiiJy  the  life 
of  the  tumor  itself  further,  we  find  that  the  neoplastic  tissue  docs  not 
hy  any  means  remain  stable,  but  ia  »abject  to  some  changes,  such  as 
are  also  s(h>u  in  inflammation.  From  various  causes,  acute  and  clironio 
inflammations  may  develop  in  the  tumors,  i.  e.,  with  pain,  swelling, 
mad  enlarg;ement  of  the  vessels  ;  tlicrc  ia  an  iufiltration  of  small  celts 
tnbo  the  tissue  of  the  tumor,  wbieh  may  oven  toad  to  suppuration;  tliis 
disease  of  a  tumor  is  the  more  frequent  the  less  its  elements  are  or- 
fvanized  to  ii  stable  vital  tisnue,  especially  the  less  its  vascular  system 
ia  regulated  and  fully  organiited.  Tumors  in  which  the  oeU>fonnation 
ia  so  excessive  and  progresses  so  rapidly  that  the  formation  of  vessels 
only  follows  up  the  growth  of  the  tumor  alouly  are  least  capable  of 
living;  slight  disturbances  then  suffice  to  impede  the  whole  prOt^osAof 
development,  or,  as  they  do  not  arrest  it  entirely,  to  cause  destrtiction. 
We  must  examine  somewhat  more  minutely  the  metamorphosis  of  the 
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tissue  of  tumors  in  iDflamma lions.  They  may  come  on  in  an  acute  ne 
ubroniciiitiuuiT;  acute  in  flamm  alio  us  ar^  on  the  whole  rare,  still  they 
may  bo  induced  by  injuries,  blowg,  or  contusions  ;  this  traumatic  in 
tlammation  in  vascular  tumors  rich  in  oounective  iiitsuc  may  tennioat« 
in  resolution  with  or  without  cicatricial  contraction,  but  frequently 
they  arc  followed  by  more  or  loss  extensive  extravasations,  ^fan^ren 
Or  suppuration.  Chronic  inHammations  tn  tumors  are  far  more  f 
quent,  both  those  oharacterizod  by  production  of  inflammatory  neopla- 
sia, fundus  ulccmlion»  with  groat  vascularization,  and  those  marked 
by  torpid  ulceration.  Cattcous  und  fatty  dcgcneraliou  of  the  ti.tsae  and 
ita  breaking  down  into  mucous  fluid  are  nut  very  unfrcqucnt  occur- 
roDocs.  Iti  these  pruccsse:»  of  »ofloning  there  arc  thrombosis  and  ool* 
lateral  dilatation  of  the  vessels  around  the  softening  point,  as  in  tha 
tr&nsform:ition  of  a  foaus  of  inflnmmution  to  an  absoess  or  to  caseous 
matter.  iVll  these  changes,  by  dovelopracnt  and  disease  of  the  tumor, 
may  so  complicate  its  appearance  as  to  render  it  sometimes  difficult 
at  once  to  tell  o<jrnL-ol[y,  in  any  given  case,  what  was  the  original  tissoe 
of  the  tumor.  I^-itly ,  it  Aometimea  hapir^ins  t  hat  in  the  course  of  time 
tumors  change  their  anatomical  stAto;  for  instance, a  oonnectire-tissae 
tumor  which  had  long  continued  in  that  state  becomes  softer  by  rapid 
prolifemtion  of  cells  und  greater  vascularization;  or,  ou  tlic  contrary,  a 
soft  tumor  becomes  hard  from  atrophy  of  the  t»lls  and  cictilriciul  eon- 
traotion  of  the  coTincctive  tissue  exisUng  in  the  tumor.  So  you  see 
what  un  amount  of  linowlcdge  and  experience  is  necessary  merely  to 
judge  oorrcotly  in  euch  case  of  the&e  anatomical  conditions,  which 
form  the  basis  of  all  our  knowledge  of  tumors;  indeed,  we  may  occa- 
sionally bo  unable  to  give  to  the  object  we  ba\'c  examined  a  name 
by  which  it  naay  be  simply  labeled  in  one  of  the  regular  groups;  a» 
regards  the  nomenclature  of  tumors  which  arc  composed  uf  ^-vrioiis 
tissues,  we  genemlly  choose  the  name  from  the  tissue  that  is  present 
in  the  tumor  in  the  largest  amount. 

It  has  been  generally  agreol  to  append  Mfia  to  the  name  of  the 
aflfected  tissue,  to  characterize  a  lumnr  liistologirally  ;  as  aarooaUf 
carcinoma,  etc.  There  was  no  word  Cifui  among  the  Grooks;  it  caai« 
from  giving  certain  nouns  the  termioation  ou  to  make  tbera  rerU, 
as:  odpSf  (lesh,  aapKoujy  to  make  flesh;  xapKfvr»;-,  cancer.  «apiiit^m>,in 
make  like  cancer.  The  Greeks  used  the  expression  adfMiufiü,  fleshy 
tumor,  «flpwfvw^,  cancer,  ulcer  (Ilippoeratts).  Modem  nomcDoU- 
tnre  has  bf^n  developed  from  this,  and  has  been  carried  out  by 
W/vAow  with  especial  thoroughncÄ».  The  old  Grecian  terra  for  tu- 
mor in  ffoneral  is  Oyxoc,  bend,  bending,  bulk,  mass,  etc. ;  benoe  Vir- 
nhoiB  has  tenned  the  study  of  tumors  **■  Onkologie."  The  term  ^v^a, 
(pvTÖr,  growth,  also  used  by^  HippoüraU&j  is  now  rareljr  employML 
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ocTcaatonally  dcni^uted  tumors  in  general  as  "stnitna,"  but 
^indulur  tutiKirs  on  the  n<K;k  were  more  especially  mount.  The 
Eiij^ltsb  term  *'  strumoua "  what  wo  call  "  lymphatic,  scrofulous." 
The  Germans  conOne  the  term  ^*  stnimn  ^'  to  tuiiiuni  of  the  thvroid 
gland. 

I  hftve  little  to  say  about  the  eitomnl  gross  appeamncea  of  tnmore. 
In  most  canes  the  growths  arc  roundish  nodules,  niore  or  less  distin* 
^iahable,  by  sight  and  feeling,  from  the  surrounding  parts.  This  is  not 
always  accurate,  however;  tubcreles  also,  at  least  in  their  smallest  state, 
are  bounded  roundish  l)odies,  which  I  »huulJ  no  more  class  among  the 
growUis  than  I  should  papules  and  pustules  of  the  akin.  lu  the  aktn 
also  a  distinctly-formed  nodule  may  appear  as  a  growth,  just  aa  an 
abscess  may  which  also  at  first  appears  us  a  nodnle.  Still,  tm  chronic 
inflammatory  new  formations  on  the  surfaeo  also  frequently  appear  in 
the  fonn  oi  papillary  proliferationa  (tufts),  a  growth  forming  on  the 
sidn  or  mucous  membrane  may  also  assume  the  jHipillary  form  ;  eren 
the  surface  of  a  tumor,  or  a  ncwly-fonned  cavity  oonlainiiig  fluid  or 
pulp,  may  produce  papillary  proliferations.  So  you  see  that  growths 
and  inflammatory  neoplasia  are  Dot  accurately  distinguishable  by  their 
purely  external  anatomical  conditions. 

There  are  a  numl>er  of  ti^rms  for  dilTorent  pecutiaritiea  of  tumors^ 
which  are  frequently  used  even  now,  although  they  do  not  alwayi 
refer  to  any  essoiiltal  point.  Tlius,  a  tumor  situated  in  a  cavity,  and 
attached  by  a  pedicle,  is  called  a  poUjjm* ;  so,  we  speak  of  nasal 
poK-pi,  uterine  poljt'pi,  etc.,  but  must  add  the  histological  peculiarities 
(as  fibrous,  myxomatous,  etc.).  Gmwtlia  that  are  ulremted  and  pro» 
ject  like  a  fungus  are  called  ^yongy^  or  Junffoua.  Formerly,  tf  one 
wished  to  say  that  a  tumor  was  very  vascular,  he  used  (lie  word  "hs^ 
matodcs,"  while  to-day  it  is  called  "telangiectatic,"  or  " cavernous. " 
If  a  tumor  was  very  firm  or  fibrous  (not  cartilaginous  or  bony)  it  waa 
formerly  called  "scirrhous,"  which  merely  means  "firm,*'  and  was 
applied  to  inflammatory  new  formations  just  as  to  cancer.  A  tumor 
was  called  mcthiUary  when  it  had  the  color  and  consistence  of  the 
brain,  while  its  structure  might  be  that  of  sarcoma,  carcinoma,  or 
lipoma.  As  tumors  of  this  appearance  arc  recognized  as  peculiarly 
malignant,  the  terms  "medullary  sarcoma,"  "medullary  cnrcinoma,' 
have  been  applied  to  malignant  tumors  in  general  without  regard 
to  their  structure.  Some  growths  ar«  colored— brown,  yellowish, 
brownish  black,  bluish  black ;  this  pigmentation  may  bo  due  to 
extravaeations,  or  to  specifio  cell-nctiviy.  MfJanomata  or  me&i> 
reo«»  are  rare,  partly  or  entirely  black  or  brownish-black  tumors, 
with  the  structure  of  sarcoma  or  carcinoma,  and  usually  of  very  bad 
jtrognosis.     Formerly  only  these  and  similar  terms,  and  compari8<iiis 
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to  tliia  or  Uiat  tissue,  were  used;  it  is  enough  for  you  to  kuo\r  what 

We  must  again  return  to  the  term  "  tumor.**  IVire  anatomy  should 
simply  reject  this  term,  for  it  acknowledges  only  simple  or  eompoute 
Üsauo-formations  (organized  neoplasia  of  Jtokitatisky) ;  from  a  seriee 
of  observations  it  can  bIiow  how  these  structures  develop,  and  what 
becomes  of  them;  we  shall  not  thus  arrive  at  ilie  term  "  tumor*'  ia 
the  sense  in  which  we  use  it  in  pathology.  Tumor,  or  growth,  in  the 
pathology  of  to-tlay,  has  a  decidedly  etiological  and  prognostic  aigni> 
ficatioa  ;  as  stated  at  the  opening  of  this  section,  it  is  a  neoplasm  that 
has  not  started  from  the  same  cciuses  as  excite  inflammatioo,  but  from 
others  that  are  unknown  or  but  vaguely  suspected ;  the  process  in  tbs 
organism  (local  or  general)  that  produoos  iuraon  is  generally  eon* 
sidered  different  from  inflammation ;  some  regard  the  two  processes  as 
sntagoniatic  to  a  oertain  extent  (we  shall  not  here  discuss  the  oorraci- 
ness  of  this  riew).  If  in  any  given  case  we  hare  to  admit  thai  £>£• 
tors  which  generally  cause  inflammation  (traumatic,  Uiermic,  chemical 
trritatioDj  etc)  hare  not  caused  the  development  of  the  tumor,  the 
case  seems  so  unusual  that  we  are  disposed  to  regard  the  growth  as  an 
unusual  organism.  This  pathologic  or  physiological  viow,  as  I  might 
term  it,  was  not  formerly  maintained,  but  I  do  not  think  I  err  in  stat- 
ing that,  consciously  or  unconsciously,  it  is  held  by  most  pathologists. 
All  writers  on  tmiiors,  as  much  as  possible,  avoid  speaking  on  this 
point,  as  there  is  nothing  more  to  say  on  it ;  for  we  do  not  know  how 
or  w^here  we  shall  draw  the  dividing  line  between  ohronie  inflamma* 
tiou  and  devclopmcuL  of  tumors.  So  it  is  not  possible  to  have  a 
purely  anatomical  idea  of  "  tumors,^*  any  mure  than  it  is  of  the  term 
**  typhus  ;"  to  understand  them  we  must  make  a  oompromise  between 
etiology  und  pathological  anatomy,  llie  etiological  expression,  "the 
process  by  which  tumors  arc  developed,"  implies  that  the  fate  of  tbs 
product  or  tumor  will  probably  differ  from  tliat  of  the  "inflammatory 
neoplasia;"  benco  we  might  say  of  tumors  that  tlicy  do  not  bttr  in 
themselves  the  conditions  for  a  tj'pioal  terrninntion,  as  do  the  inflam> 
matory  neoplnsiie.  I  would  not  assert  the  inflammatory  process  is  st 
all  the  opposite  of  that  by  which  tumors  are  dm*eloped ;  on  the  coth 
trary,  1  believe  that  observation  teaches  that,  in  some  cases,  the  two 
processes  correspoDd,  especially  in  some  forms  of  chronic  inflnmmaticA 
and  sarcoma,  while,  on  the  other  hand,  acute  metritb  and  fibroid  of 
the  uterus  are  far  enougli  apart,  ctiotugically  and  anatomically.  The 
idea  that  the  development  of  tumors  boa  certain  apooGo  mnnnn,  both 
in  or  external  to  the  organism,  is  little  disputed ;  and,  when  it  is,  it  is 
hardly  in  earnest  Virchow  asserts  that  the  developtneut  of  tnmon 
may  start  from  an  inorease  of  the  inflammatory  diathesis;  thus,  polypi 
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tbe  mucous  rocTnbrAi>es  result  fromlong-oontinued  cntorrh ;  Bvphilis 
induces,  first,  infiammationa  ;  then,  tumors.  I  would  incidentally  re- 
mark  that  I  do  not  consider  any  product  of  srphtUs  a  tumor;  a  guinmv 
Dwiule  or  a  ca»oous  nodule,  cauacd  by  syphilis,  either  heaU  hv  reab* 
Boqjtion,  or,  after  bcinj^  slit  up^  by  Buppuruting  attd  cieaLrizing,  while 
in  an  incised  tumor  Uiis  is  exceedingly  rare.  JZ  Meckle  von  Hem^ 
bach  vli'ancod  the  opposite  idea,  e.  g*.,  ho  says  on  chondroma  of  tha 
Bngcr  is  the  niildcat  expresBionof  a  scrofulous  diathesis.  If  we  com* 
p«re  the  products  of  in  Summation  with  the  histologically  more  derel:- 
oped  tuinurs,  it  mii^it  be  acknowledged  that,  as  being  Uiu  more  slowly 
de^'cloped  ucoplusite,  tumors  are  probably  due  to  a,  feebler  local  irri- 
tatioo,  more  allied  to  normal  growth.  All  these  considerations  apply 
only  to  true  gron'tha,  In  wlmt  follows  we  shall  treat  of  these  alone. 
When  \'ircho\e  classes  encapsulated  exlravasations  of  blood  and 
dropsies  of  serous  aacs  among  the  tumors,  lie  goes  beyond  our  pres- 
viewa. 

[Heleruplastie  neoplasia,  in  relation  to  tbe  part  on  which  they 
are  located,  may  be  htterochronic  ;  L  e.,  in  an  adult  a  ticisue  may 
develop,  which  in  fetal  life  vaa  pbysiologic-al,  but  which  does  not 
nonnally  occur  in  eitra-uterino  life ;  or  they  may  be  heterotopic  ;  L  o., 
a  tissue  analogous  to  some  pbyKiologicaL  type  come«  where  it  is 
never  found  nonnally.  An  example  of  tlii»  is  tbe  development  in 
an  adult  of  mucous  tissue,  like  that  which  in  the  fuDtiis  in  normal, 
Whartott'a  gelatine  (heterochronio  neoplasia),  or  the  formation  of 
cartilage  in  the  parotid  gland  (heterotopic). 


In  the  change  of  protuplasm  to  cells  spoken  of  (page  6.56),  the 
"  proliferation  "  (to  use  a  current  term)  of  granular  protoplasm,  ac- 
cording to  JVtifopifa  investigation!«,  has  an  analogue  in  tbe  pbysi» 
ologii-al  dcvclDpinent  of  the  laminatoil  lingual  epithelium  in  man. 
Jn  the  embryo  and  the  nowly-bom,  the  lower  layer,  bordering  on 
tbe  vosscIa,  consists  of  a  mass  of  granular  protoplasm,  with  no  cell* 
lH>und.irie*,  but  with  nuclei  freely  i>rf)liferating  ;  this  is  the  epithe- 
lium-forming layer,  wliiiii  towani  the  surfaci^  forms  nuclei  sur- 
rounded by  protoplasm,  L  e.,  sharply -bounded  cells.  According  to 
Jredopif^  the  development  of  Ungual  carcinonm  takes  place  in  the 
■ame  way  from  the  epitheltum-fomiicig  layer,  which  to  some  extent 
assume»  Its  embryonal  condition,  as  if  formed  of  humogeueoua  pro- 
toplasm. 


In  continnation  of  what  was  said  (page  .Vifl).  more  recent  studies 
of  the  history  of  development,  which  were  firt-t  made  on  the  lower 
animals,  have  given  very  important  knowledge,  which   we  will 
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briefly  consitler  here  as  far  as  it  concerns  ii9.     Instead  of  ttie  tbree^j 
germ-layer«,  we  at  present  distinguish  the  ectoblast,  the  entoblast,,] 
and  the  |mrictal  and  visfonil  layers  of  the  me8i)blai<t.     Kctohlast 
and  enlohlaat  are  first  furmei),  and  are  the  two  primary  limiting 
layers  of  the  or^ani»m.     l^e  middle  gunn-layers,  the  parietal  aodj 
visf'cral  mcsobhwt,  always  come  lat^r,  and  form  from  eversion  or 
inversion  of  the  entoblast ;  besides  these  germ-hiyers,  and  distinct 
from  tht>m,  aro  emhtyonai  crih  which   come  from  a  union  of  thf 
orjr^nal  eleracnt-s  and  are  called  mesenchymal  germs,  or  original 
cell«  of  the  mesentThym.     They  serve  to  develop  betweeu  the  epi- 
thelial limiting  layers  a  special  tissue,   the  so-ealled  mcsenchynnf 
from   which  arc  dcriveJ   the  numerous  forms  of  connective  lii-! 
sue»  muscle-colls,  nerve- tissue,  blood-vesoelfl,  and  lastly  the  blc 
itself. 

Adult  animals  have  the  outer  and  inner  limiting  layer  of  tb«j 
body,  the  ectoderm  and  entoderm,  which,  developing  from  cctoblaM 
and  entoblast,  have  ret:tined  the  original  position.  But  betweoi 
tbeni,  as  mcxtKlerm,  have  l>cen  jmshed  all  (hose  titwues  and  orgin» 
that,  have  been  developed  from  mesenchymal  germs,  the  mcAobUat, 
or  directly  from  one  of  the  germ  layers. 

From  this  aooount.  based  on  l/ertipiffs,  it  is  evident  that  lh«| 
former  separation  of  different  tissues,  according  to  their  develop-] 
ment  from  the  three  gemi-layors,  cannot  he  considered  exact 
Connective  tissue  la  not  so  genetically  dbitinct  from  trne  opithetial 
tissue,  as  the  former  proceeds  from  mesenchymal  genns  which  havn 
come  from  the  two  original  epithelial  layers.  Tliis  is  very  impor- 
tant in  studying  the  development  of  tumors.  In  physiology  also 
there  are  many  things  which  do  not  well  accord  with  the  former 
i-epresentatioii  of  the  germinal  layer  theory.  The  recently  ppb- 
lishcd  invef«tigations  of  S»'Mn  and  Mmtpieltn,  on  the  dcTcIopmcnl 
of  the  matcrn.d  part  of  the  placenta  in  rabbits,  have  shown  thai 
the  epithelial  like  cells  of  the  decidua  matcrna  come  from  the  prtVi 
liferating  connective-tif<sne  colls  of  the  walls  of  the  vessels  as  well 
as  from  the  trne  epithelial  celts  of  the  uterine  miicouft  membrane ; 
also  that  prutopla-in  masses,  originating  from  glnndnlnr  epttheliiim, 
enter  between  the  lonnectivo-tissue  cells  of  the  walls  of  the  vessel» 
and  cutnbiite  with  the  intercellular  substance  of  the  latter;  lastlr, 
that  trne  epithelial  cells  of  the  uterine  mucous  membrane,  and  ejii- 
thclium  of  the  uterine  glands,  aTtcr  various  metamorphosea,  fona 
hsemoglobine,  the  substance  of  the  red  corpuscles,  which  may  bo' 
fonnd  in  (he  prot-oplasm  of  these  cells  as  well  aa  in  the  glandi,  as  t 
product  of  proliferating  cells. 

Old  observations  may* be  regarded  as  incorrect»  but  there  in 
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many  recent  pathulogical  ol>servation8  on  (levelopment  of  lumorH, 
t'specially  of  carciuouiata.  wliich  »[toak  dotriiludly  a^inst  a  sharp 
division  of  tissues,  partieiilarly  of  cpilhelial,  c^jiiucctive,  and  mus- 
cular tissues.  I''or  my  pan,  1  think  that  there  are  iudiffeieoi  colls 
in  the  perfect  organism,  and  titat  umltr  t-ertain  cirnniistances  any 
living  coil  may  rotunt  to  its  former  state,  where  it  was  an  irdiflfer- 
ent  formative  cell  ;  as  a  type  of  thiß  latter,  we  have  white  Wood- 
corpuscles  {J\tcklin<jha\u(cna  wandering  cell»).  All  cells  from  the 
connective-ti».suü  oeries,  the  eiHlothelium  of  scroti»  metnbrant'B,  and, 
above  a!!,  the  fixed  connective-tissue  cell«!  of  the  tissues,  may  be 
regarded  as  metamorphosed  wandering  cells  or  white  blood-corpus- 
cle» ;  and  it  is  ea*y  to  Huppüse  that  a  fixe«!  cell  in  the  connective 
tusac  may  proliferate  under  certain  circumstances,  and  produce  a 
young  cell  which  aball  have  all  the  rharaclers  of  an  indifferent 
formative  cell — that  is,  of  a  white  blood -corpuscle.  Bat,  on  the 
other  hand,  we  can  describe  no  difference  between  young  formative 
cells  ;  from  which  the  so-cnllcd  helcrologoii«  neoplasia  develop,  and 
the  derivatives  of  proliferating  cünncctivc-tinsuc  cellw.  All  ti^ituefi, 
with  few  exceptions,  may  produce  sucb  young  cells  ;  iudced,  it  seems 
as  if  even  a  complete  cell  were  not  necessary  for  this ;  any  proto- 
plasm may  develop  a  nucleus  wliieh  divides  and  causes  division  of 
the  cell.  So  it  appears  that  all  cells  having  the  properiies  of  living 
protoplasm  may  protluce  young  cells  of  more  or  less  indifferent 
character,  wiilcb  equal  white  blood-cells,  and  like  these  may  pass 
through  several  stages  of  development.  Ilem-c  it  is  not  strange 
that  various  obser^'er»  bare  witnessed  the  proliferation  of  the  endo- 
thelial cells  (»f  the  vessels  and  their  transmutation  to  epithelial  can- 
cer-cells ;  and  in  the  saiiK'  way  the  production  of  the  fiame  etJls  by 
proliferating  connective-tissue  corpuscles.  Endothelial  and  counee- 
tive-tissuc  cells  aie  really  only  fixed  wandering  colls,  or  white  blood- 
or  lymph-corpuscles.  But  where  these  cells  enter  the  blood  Is 
uncertain  ;  probably  they  originate  from  stabile  elements  of  the 
lymphatic  glands  and  spleen.  You  see  that  there  is  a  continuous 
circulation  in  the  development,  even  physiologically.  There  is 
nothing  strange  in  supposing  that,  in  the  development  of  tumors, 
lissut'-cells  should  return  1o  the  point  where  they  stood  before  the 
change  in  the  germ-layers  and  mesenehymatous  germs,  'fhen, 
strictly  speaking,  there  were  only  epithelial  cells  which  composed 
the  cetobl.-ist  and  entoblast ;  hence  all  the  material  for  later  tissues 
originates  from  one  source,  primitive  epithelial  cell«  ;  just  a«  these 
come  from  ovumcells  fccandated  by  the  sperm-cella,  that  is,  from 
the  copulation  of  two  epithelial  elements. 

Our  age  may  look  with  pride  on  the  advances  of  modem  mor- 
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phology,  whose  importance  is  shown  by  its  disturbance  of  former 
views,  and  by  its  contributions  in  various  directions. 

Tumors  all  pass  through  the  same  course ;  blood-vessels  form 
from  those  already  existing,  and  keep  pace  with  the  formation  of 
actual  tumor-elements  ;  it  is  not,  as  was  formerly  supposed,  first  a 
tumor  formed  like  a  parasite,  with  vessels  subsequently  growing 
into  it  from  the  periphery.  It  has  not  yet  been  determined  whether 
the  wandering  of  colorless  blood-corpuscles  is  a  part  of  this  change.] 
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CtiokKor  of  TflcnoTs;  MiunMtlc  luflui^nc«.— i4p«aBc  Infection.— 8p«dfto  BcMdoD  of 
tbfl  IniUtwl  Hwiuot.-.  it»  t'uiMu  Li  lüwityti  cotiatttutlDiuü.— liitenul  Irrixatioina ; 
Ujri^oÜiBMM  u  U)  tho  Cli»nu.-ttT  uud  lAtMio  nf  thu  Irriumt  Action.— Courae  uii 
fro^oct«:  äoHiAry,  Multiple,  InfevttotM  Tumois. — DjrMruiii. — TreAtiDenL — Prin- 
olplw  of  Um  Clotudontioii  a(  Tuuwnt. 

Lkt  ua  now  go  mori'  luiniitely  into  the  etiology  of  tumurs.  Here 
we  sbould  proputiti  to  tind  the  differeiiceB  and  point«  of  resemblance 
between  the  proce»»e8  causing  iuäamiuAtory  neüpIasiiD  and  tumont. 
Let  UB  start  with  the  causes  of  iutliumuation,  and  compare  them  with 
tlioee  of  tumors.  Many  acute  intlamiuatury  proccjise»  (t* lanthemata, 
^rpbus,  etc.),  and  some  chronic  ones  (inter miltents,  scorbutus,  etc.), 
are  duo  to  miasmata  and  contagions,  which  enter  the  body  from 
without.  1  du  not  know  any  acute  mi.a!ümätic  tumors  ;  but  goitre 
must  be  eonsidered  as  a  chronic  endomic-miasmatic  tumor  ;  goitre 
cannot  be  regarded  att  a  pro<luct  of  inflammation,  a«  it  norer  BjKin- 
laoeously  retrogrades,  »uppuratcs,  or  shrinks  np  into  a  cicatrix ; 
the  eau!»e  is  a  specific  cxtcnial  one,  to  which  everj-  one,  especially 
the  young,  ia  ocuasionally  cxpO}»ed,  who  comes  into  a  country  where 
goitre  ia  endemic  ;  oU  are  Dot  equally  disposed  to  it,  there  may  be 
un  hereditary  tendency  ;  infection  probably  occurs  through  tho 
blood  ;  at  least,  we  cannot  well  imagine  how  the  thymid  gland 
■faould  be  infected  by  local  infection.  Hence  goitre  ii<  probably  the 
local  expression  of  a  general  infection,  Avhich  occasionally  evince« 
itoelf  in  the  whole  nutritive  slate,  especially  in  anumalouH  devel- 
opment of  tho  akeleton  and  its  results  (cretiui&m).  We  may  also 
consider  leonliasia  and  Oriental  elephantiaitis  as  chronic  njiasraatio 
infections,  in  which  largo  roasAcs  of  nodular  librous  tumors  form  in 
iIm*  skin  on  dlfForent  parts  of  the  body  ;  still,  I  acknowledge  that 
this  is  disputed  territory,  and  that  rt^isons  may  bw  advanced  fur 
claMsing  these  among  the  chronic  intlammatory  diseases,  instead  of 
among  tnmors.  As  regards  iocal  infection^  or  the  transfer  of  fixed 
contagions  from  without,  wo  know  thnt  inSanimations  of  various 
kind»  may  be  thus  induced.  By  putrid  substances  only  inflamma- 
tions are  induced  ;  hero  I  class,  also,  the  ao-ralled  "dissecting  tu- 
bercle," which  I  cannot  consider  as  a  tumor,  because  it  disappears 
spontaneoitslv,  as  soon  a»  new  infection  ceases  to  occur.  Inflam- 
mation is  excite^l  by  inoculation  with  pus  ;  tho  character  of  the  pus 
detennines  the  specific  nature  of  the  inflammation  ;  pus  may  also 
excite  a  constitutional  disease,  which  again  may  evince  itself  by 
multiple  localized  processes,  as  in  syphilis,  (.'an  tumors  be  induced 
by  inoculation  with  tho  juices  of  tumors,  or  with  small  portions  of 
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iliüin  ?    This  is  a  disputed  point ;  I  consider  it  possible,  ' 
proved  ;  the  difficulty  of  coming  to  a  docision  lies  in  the  fact  that 
it  h  not  allowable  to  make  itueh  pxperinienta  on  naen.     When  suci 
experiments  often  fail  on  the  lower  antmaiB,  it  only  shows  tba 
tumors  from  man  are  not  tranitferable  to  them  ;  lumore  from  beast 
must  bo  inooulaled  on  beasts  of  like  ppecies ;  a  few  such  exper 
ment«  have  been  ma<Ie  by  JJoutreiepond,  in  wiiicb  the  inoculatiot 
of  carcinoma  from  do{^  on  dog«  had  no  effect, 

[Transfer  of  medullary  carcinoma  from  one  dog  to  auötbcr 
Raid  to  have  succeeded  twice  ;  after  transplantation  of  small  por- 
tions of  a  tumor  in  two  dogs,  there  were  produced  nodules  in  tli 
subcutaneous  cellular  tissue,  of  which  one  ulcerated,  and  was  cot 
plicated  with  infection  of  the  lymphatic  glands  ;  tlie  stracture  of  it 
nodules  corresponded  with  that  of  the  original  turaur.     Xumcrot 
experimeni«  have  proved  that  parts  of  tumors  as  well  as  pieces 
tij»ne  of  Tery  young  animals  may  be  transplanted  to  other  living 
beings,  but  they  always  die  af t<!r  a  time  and  never  attain  a  turner- 
like  gr<»wlh.     And  in  our  literature  there  is  no  authentic  case  of  i 
physician  infecting  himself  while  removing  a  tumor  and  acquirin| 
the  same  kind  of  a  tumor ;  while  there  are  many  instances  of  ll 
tran-^fer  of  syphilis  by  instruments,  etc. 

It  has  been  shown  that  leprosy,  a  general  disease  endemic  i«] 
Korthcm  Europe,  particularly  in  Norway  and  Sweden,  charftcleriwdj 
by  formation  of  nodules,  may  be  transferred  by  inoculation, 
cording  to  recent  investigations  of  Armau-er,  JTansen,  and  ottiMi^J 
this  affection  is  due  to  a  s^Mcilic  bacillus  leprse.  Strictly  speaking, 
we  cannot  regard  leprous  nodules  as  tumors  any  more  than  weoouli] 
syjihilitic  gummala.] 

At  all  events,  wc  cannot  induce  a  tumor  by  inoculating  witJi 
pu-S  which  again   seems  to   show  the   specilic  difference  ol  the 
products.     Perhaps  some  pathologists  may  here  answer  that  "tool- 
Inscum  contagiosum  "  is  an  example  of  tumor-juice  or  constitocnti 
of  tumors  being  inneitlnhle  on  other  persons.     But  the  proprirtT 
of  cl.-issing  molluscum  contagiosum  among  tumors  is  disputi-d,  and 
instances  of  contagion  are  rare.    The  most  striking  protif  of  th* 
distinctness  of  inflammatory  products  and  tumors  is  offered  by 
observation  of  the  local  and  general  infection,  which  we  have  io* 
numerable  opportunities  of  making.     We  hare  previously  sai^l  • 
good  dc.ll  about  progressive  and  secondary  iuflammation  of  acute  ^J 
lymphangitis,   which    is    always    secondary    (deute ropathie,   rTr-^| 
cA9w),  of  the  secondary  acute  and  chronic  swellings  of  the  lyo-  ^^ 
phatic   glands  in  acute  and  chronic  inflamm-itions,  especially  of 
the  extremities ;  I  then  told  you  that  I  considered  it  more  {Hob* 
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•IjIc  that  ceiiiilnr  elomenffl  from  thf>  focus  of  inflammntiitn  pa»«eil  into 
the  lymphatic  glands,  and,  by  tlieir  8peci6c  phlogogenoiis  action,  in- 
duced inflanimation  in  the  glands,  which  were  analogous  to  tlic 
primary  peripheral  inflanimaüuna ;  tumors  never  develop  through  sm-li 
k>cal  iofectiona  from  inflammatory  foci ;  if  the  primary  iullumiiialory 
tbcus  be  removed,  the  swellings  of  the  lyinplintic  gluuds  also  disappear. 
Similar  tnfectiouü  peculiarities  also  occur  in  many  tumors,  espeeiully 
those  which,  like  the  inflammatory  neoplasia,  are  very  riih  in  cells; 
not  only  may  Ibe  immediate  vicinity  be  infected,  and  oumeruus  new* 
fod  be  fonued  immediately  arouud  the  ßrat  nodule,  but  very  often  the 
lymphatic  glands  ai-c  also  afTectod,  and  secondary  tumors  furui  in  them, 
which  have  tlie  same  peculiarities  as  the  primary;  nor  are  tbey  any 
more  apt  to  di.-uippear  spontaneously  than  the  primarj*,  even  when  the 
Utter  is  removed ;  on  the  contrary,  aiinüar  tumors  then  frci]uent]y 
appear  in  other  quite  remote  parts  of  tJie  body — metastatic  tumors. 
Here  you  again  have  the  analogy  with  the  course  of  infection  iu  in- 
flaminatiun,  as  well  aa  the  8]>ccißc  diatlnctton,  for  raetustjitic  growttifl 
never  result  from  plilogislic  infection,  any  more  than  metastatic  ab> 
•eesaes  in  internal  orgitus  do  from  infection  by  a  tuuiar.  Infection  is 
not  common  to  nil  tumors,  although,  uTifortunately,  the  majority  are 
fectious;  these  are  called  malignant,  in  contradistinction  to  the 
ity/i,  or  non-infectious.     It  ia  difficult  to  say  on  what  this  difference 

Is  based ;  it  is  probably  partly  due  to  the  nature  and  specific  charac- 
ter of  the  element,  in  their  easy  mobilit}*,  and  in  the  fact  that,  like 
the  seed  of  some  of  the  lower  plants,  they  find  almost  erer^'uhcrc  soil 
suited  for  their  development,  and  can  grow  in  most  tissues  of  the 
body;  probably  it  is  alfio  partly  due  to  the  fact  that  the  conditions 
are  more  or  less  favorable  to  the  entrance  of  the  elcmenls  of  the 
tumor  into  the  lymph  or  blood-vessels ;  for  instance,  it  is  remarkable 
that  frequently  very  soft  tumors  (medullary  sarconm)  consisting  almost 
entirely  of  cells,  when  surrounded  by  a  firm  connective-tissue  capsule, 
cause  no  infection  of  the  lymphatic  glands  ;  we  notice  the  same  tiling 
in  some  large  encapsulated  abscesses.  In  regard  to  metastatic  ab- 
«oesses,  I  have  already  told  you  that,  according  to  my  view,  they  are 
due  to  embolism ;  we  should  have  to  seek  another  explanation  of 
diffuse  raetasratic  inflammations.  Diffuse  metastalio  tumors  are  very 
rare ;  I  should  apply  this  term  only  to  a  few  forms  of  pleural  and 
peritoDeal  cardnoina  or  sarcoma.  As  regards  the  mode  of  origin  of 
metaatatic  tumors,  the  actual  course  of  the  infection,  from  analogy,  it 
seetUB  very  probable  that  they,  like  the  secondary  tumors  of  the  lym- 
phatic glands,  are  induecd  by  seed  from  the  primary  tumors,  or  from 
the  tumors  in  the  lymphatic  pluuds,     I   ackuowUrdge  I  am  much  in- 

_clined  to  this  supposition.     j'Vlthough  I  oould  not  formerly  believe  that 
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the  cells  &oni  a  focus  of  inflammation  or  froco  a  tumor  could  be  a«  n> 
dopendt-'Dt  as  tliistlc<)own,  still,  I  tbink  that,  with  uur  preseot  knov 
edge  about  tbo  indcpcndcat  life  of  pBtbolopcally-neoplastio  calls, 
tliere  can  be  no  doubt  of  the  po&aibility  of  bucIi  a  proceBS.  Quit«  rf<- 
oently  an  observation  liaa  been  published  wliich  is  a  new  proof  of  the 
gre&t  independence  of  the  cells  of  the  rete  Malpighii ;  I  mean  the  epi- 
deniiis  tninsplaiitjition  of  Reverditiy  which  has  been  so  often  men- 
tioncd.  This  renders  it  even  more  probable  than  formerly  that  detached 
cellular  elements  uf  a  neuplusm,  carried  to  some  otbcr  part  of  the  bodjr 
by  the  blood  or  other  fluids,  may  iheroooutinueitsgrovrth.  Althougb, 
on  the  first  development  of  a  tumor,  as  on  the  oocurrence  of  an  ia- 
6anunatory  new  formiition,  tbe  lymphatic  vessels  are  juirtly  ctoeed, 
and  may  be  filled  with  cells,  BtiU,  subsequently,  from  compreaeioii, 
lymphatic  and  vascular  thrombi  may  form,  into  which  specific  tumoi^ 
elements  cuter,  and  small  particles  of  thrombi,  which  might  ftmo 
duiing  the  softening  of  the  tumor,  may  enter  the  circulation,  becotne 
attached  at  dilTercnt  places,  and  form  new  tumors.  In  veins,  the  Sm- 
umlion  of  such  thrombi  filled  with  specific  tumor^emcuts  has  actunllj 
been  obsen'cd,  and,  at  the  same  time,  analogous  tumors  have  been 
found  in  the  branches  of  the  pulmonary  artery.  It  is  important  to 
remember  tliat  metastattc  tumore,  like  metastatic  abscessc«,  are  chiefly 
found  in  the  lunge  and  Uver,  except  in  cases  where  direct  metastasii 
ia  very  easy,  as  in  pleural  tumors,  which  develop  as  a  result  of  primary 
mammary'  tumors,  as  in  hepatic  tumors  found  willi  those  of  the  faitce* 
tines  or  btomuch ;  in  these  case»  a  direct  waadcring  of  tissuc-elemenU 
throug-b  tbe  lyitiphntic  vessels  is  very  poesiblc.  On  thia  point  tbere 
is  still  umcb  room  for  investigation,  which,  I  tbiiik,  will  meet  gml 
results.  As  we  tiave  already  seen,  tbe  products  of  acute  inflamma> 
tion  mostly  have  a  pyrogeuous  action ;  those  of  chronic  iuflammatioo 
lack  this  peculiarity  almost  as  much  as  do  those  of  tumors;  fover 
only  occurs  in  the  latt(.T  when  there  is  diüntegration  of  the  DCOpbuis, 
and  the  products  of  the  disintegration  enter  the  drculation;  morr 
frequently,  infection  with  such  excreta  matters  shows  itself  in  chronic 
inflammation  In  tumors  by  a  general  cachectic  state,  especially  by  dis- 
turbance of  the  general  nutrition. 

If  we  consider  what  has  been  said  about  tlie  eontagioasne»  of 
tumors,  we  see  that  there  ia  some  probability  of  their  transfer  fcom 
one  person  to  another,  though  it  is  not  proved;  but  there  con  betw 
doubt  that  the  lymphatic  ^lnuds  aud  other  organs  may  be  gradually  ^i 
infected  by  various  kinds  of  tumors.  ^^M 

As  regards  the  efl'ect  of  taking  cold  locally  and  generallv  as  i  ^^ 
cause  of  inllamnmtion,  there  are  no  observations  which  would  justify 
us  in  referring  tumors  to  a  simitar  cause.     I  do  not  know  that  any  onr 
has  ever  asserted  and  proved  that  tumors  result  from  catching  cold. 
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View»  vary  gpeafly  about  mechaniccd  and  chemiccd  ir^/fueiiee»  aa 
kuaes  of  tumors.  Various  as  the  imtations  niay  be,  and  murh  aa 
they  hare  been  exueriniented  with,  in  no  sinji;Ie  cose  lias  a  tumor  been 
caused  intftntionaJIy  by  meclinnical  or  chemical  irritation ;  inllumma- 
t«ry  Dew  formations  thus  developed  do  not  long  outlast  the  extoi-nal 
irritaliiin.  MTierever  nnd  however  wc  apply  euch  mechanical  and 
rhemiral  initflntÄ,  we  onl^-  induce  inHammations ;  if  there  be  any  spe- 
rific  mechanical  and  chemical  irritation  {I  mean  one  acting  on  the  or- 
ß^mism  from  without,  not  starting  fnjm  the  tumor),  t  &,  one  &om 
whose  action  a  tumor  muiU  develop,  it  is  at  present  unknown.  Then 
the  questiou  arises  \rhether  there  are  any  reasons  which  render  ifc 
absolutely  necessary  to  assuniu  such  mcclianical  aud  chemical  irrita- 
tion outside  of  the  organism.  I  cannot  agree  to  this.  It  is  true  tliere 
are  many  oases  where  a  tumor  forms  after  a  blow,  kick,  or  injury,  but 
tlie  number  of  such  cases  is  very  small  in  proportion  to  those  where, 
after  similar  causes,  there  is  acute  traumatic  ictthimmation,  with  atypi- 
rai  course,  or,  if  the  irritation  be  continued,  chronic  inflammation  also 
with  typical  course.  We  must  regtird  this  also  as  a  rule:  if  a  porter 
gets  tt  thickening  of  the  skin,  witli  uuw  mucous  bursa  under  it,  on  tlie 
spinous  process,  or  if  he  gets  an  ulcer  at  the  same  point,  it  is  to  some 
extent  a  uurnial  result,  tliey  are  products  of  a  chronic  influramutory 
irritation,  and  disapjiear  as  600Q  as  the  irritjttion  ceases;  but  if  from 
the  same  causes  a  pc-Tson  gels  a  fatty  tumor,  which  does  not  disap- 
pear, but  even  continues  to  grow  when  the  irritation  ceases,  we  can- 
not here  regard  the  irritation  as  spccißc,  but  must  seek  tlie  peculiarity 
in  the  affected  part.  Previously  in  gurtieral  and  local  infections  we 
recognized  the  specific  effects  of  irritatlun,  now  we  must  al&o  acknou  !• 
edge  Uiat  there  is  a  specific,  qualitative,  abnormal  reaction  of  tlio  ti^ 
sue.  Virchouf  and  0.  Weffcr  ei-pecially  have  maintained  that  extern 
nal  irritation  always  plays  an  important  rAle  in  the  dcvelopmenl  of 
tumors ;  this  follows  undoubtedly  from  the  fiset  that  primary  tumor« 
are  most  frequent  at  points  most  subject  to  external  irritation.  Sta- 
(i<«tics  show  that  tlie  most  frequent  seat  of  tumors  is  the  stomach, 
Uien  the  portio  vaginalis  uteri,  then  fa<:e  and  lips,  tlien  the  mammary 
glands,  rectum,  cl«'.  But  the  reason  for  the  development  of  tumors, 
and  not  of  chronic  inflammation  in  such  cases,  must  be  a  speci&e  dis- 
position of  iliese  parts  in  certain  persons.  Individuals  who  drink 
much  spirits  usually  have  g'lStric  cutarrh  ;  if,  among  one  thousand 
(opera,  one  or  even  ten,  instead  of  catarrh,  had  cancer  of  the  stomach, 
he  should  be  considered  as  an  abnonnnt  subject,  when  compared  with 
tlie  maas  who  do  not  have  it  Vp  to  this  point  I  agree  entirely  with 
FtrcÄofi',  who  Bpejiks  as  follows:  "Although  I  cannot  tell  in  what 
irticidar  way  an  irritation  must  occur,  to  induce  a  tumor  in  aonw 
44 
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(fivmi  case,  wlnle  in  another  case,  perhaps  under  apparently  aiinllaf 
(^irrumatanccs,  it  merely  excites  simple  inflaminiition,  still  I  Lave  com* 
municated  a  series  of  facta  whioh  teach  that,  in  the  anatomical  conipo- 
«ition  of  different  parts,  certain  continuous  disturbances  may  exist 
vrhii'h  interfere  with  the  oocurrenoe  of  re^latinj;  processes,  and 
whif^h,  from  an  irritntion  that  at  another  spot  would  have  induced  a 
siinplo  inflammation,  excite  an  irritation  from  which  the  speciRe  tuator 
is  developed. **  Among  facta  "  which  teach  that,  in  tlic  anatomies)  ooith 
poaittOQof  dilTcrent  parts,  certain  continuous  disturbances  may  exiat** 
which  dispose  to  development  of  tumors,  Virc^ote  raentiooa  aänojteeä 
äffe.  It  is  perfectly  true  that  certain  forms  of  tumors  are  very  £ce- 
quently  found  on  particular  parts  of  the  body  in  old  persona,  c.  g.,  cao- 
cer  of  ttie  Up.  Thiersch  calls  attention  to  the  fact  that  in  tiio  lips  of 
old  men  the  conaecUvc  tissue  is  often  so  much  atrophied  that  the  epi-^H 
tlichal  tissues  (sebuccuus,  swtrat,  und  muL-ous  gluniLs,  hair-fuUicles,  eta)*.^! 
bcoomo  very  prominent,  and,  as  it  were,  receive  the  prejMDnderanoe  of 
nutrition ;  thut  lit*n(.-e  irritutiou  shows  itself  chiefly  in  the  prolifcretJati 
of  llieso  epitliclial  formations,  and  that  tliis  explains  the  frt>queut  i» 
ciirrence  of  epithelial  i-ancer  in  the  lips  of  old  men,  I  fully  reco, 
the  shrewd  oombinatioii  of  these  observations,  but  I  roust  add 
advanced  age  iajust  as  mwrA  a  genertü  as  a  looal  peeuliaritt/  of 
bod;/.  It  is  also  stated  by  V7rch<ne  thut  phicirs  which  have  bettn  tiiS 
scut  of  an  inOammatory  disease,  which  has  left  the  p«rt  weakeoedr 
also  cicutriocs,  furnish  fbci  for  the  development  of  tumora.  7^  it 
undoubtedly  true ;  but  if  we  cumpiire  the  innumerable  cases  wber« 
simple  chninin  indummiition  o»;ur3  in  partd  that  Imre  been  acutely 
diseased,  and  where  simple  ulceration  occurs  in  cicatrices,  the  casea  in 
which  tumors  occur  at  such  points  appear  very  small,  and  il  must  y 
acknowledged  that  in  these  few  oases  we  may  assume  a  spfciße  pff- 
disposition  whif>h  leads  to  formation  nf  tumors.  The  same  hüldi 
good  for  the  fuct  that  tumors  are  particularly  apt  to  form  In  «rga« 
which  oomplot«  thoir  formation  and  development  lat«  in  life;  ben* 
Vircftoic  classes  the  articular  ends  of  the  bone  (which,  howerer,  a« 
the  seat  of  tumurs  much  more  rarely  than  of  chronic  iuHammatioas)) 
the  mammary  ghiuds,  the  uterus,  ovaries,  testicles,  clc^  While  6illr 
reoogniring  the  exercise  of  observation  and  brilliant  ideas  by  whtdi 
it  is  attempted  to  prove  the  purely  local  disposition  to  developmenl 
of  tumors,  I  cannot,  roiisider  the  proof  as  at  all  contincuis,  but  «> 
main  of  the  opinion  that  there  is  just  as  much  a  »peciße  predi^>o^it>n 
to  the  devetoptnent  of  tumora  a*  tfiere  is  to  eJtronte  injlammattons, 
tfilh  jvoliferation  ofths  it^mmatory  tiem  fonwUion,  with  auppitra- 
lion,  wi7A  caseous  deffeneratioriy  etc. 

To  what  has  just  been  said  we  roust  add  that  we  cannot  alwsT* 
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&  look]  extenuil  irritation  wht'ti  a  tumor  is  de\'clopeJ  any  mora 
than  we  c»a  alwaja  tlo  so  in  locul  disease  iii  a  scrofulous  pstient. 
\Vliilc  referring  you  to  what  has  been  said  on  the  etiolofry  of  chronic 
^uflammations,  I  would  remark  that  in  regard  to  primary  tumors  we 
Hbav  assume  in  many  oases  thitt  there  arc  also  npnoilio,  BO-oalled  liitci^ 
iial  irritations  Herelriping'  in  the  body  itself.  Moat  patholopists  agree 
to  this,  but  they  eonsider  the  mode  of  origin  and  development  of 
such  irritations  aa  bein^  different  Virchovi  teaches  that  the  local 
disease  must  have  a  local  cause,  and  assumes  that  at  the  point  of  dis- 
ease tliere  are  cert;iin  hicnl  condii  icus  of  debiHty.  If  tills  were  so,  we 
flboiild  have  to  asAumo  a  spec^ific  local  debility  for  the  most  different 
distiirhances  of  nutrition  anrl  for  formation  of  tumor«.  Jifn/^teüic/i 
speaks  very  decidedly  of  Internal  irritation  as  foUows:  "By  the 
change  of  substance  in  the  tissues,  certain  excretive  sulistances  are 
coostuutly  being  foriuuJ,  H'hiL-li  must  gradually  be  passed  off  from  the 
tiastiea  and  organs  in  which  tliey  fonn,  as  well  as  from  the  fluids  of 
the  body  at  large,  in  order  that  the  Hfc  of  the  individiml  may  be  un* 
disturbed.  These  bodies  have  their  chemical  position  between  the 
organopoietic  bodies  on  the  one  band  and  the  excreted  matter  of  the 
kidneys,  skin,  and  lungs,  on  tlie  other;  thus  they  fall  into  ttio  g^jit 
pap  that  exists  in  organic  chemistry  at  this  point ;  they  are  different 
fur  the  different  tissues,  and  on  tliiu  di[Ti;rcnce  depends  the  variely  of 
pathological  new  formations,  IS  they  are  transformed  and  excictcd 
normally  they  collect  first  at  the  point  of  tlieir  origin,  then  in  the 
fluids  of  the  Ixidy,  and  this  collectiim  is  the  immediate  cause  for  the 
^excitement  of  that  pi-ogrcsaive  process  which  begins  with  multiplica- 
Hfen  of  cells  in  the  oounective  tissue,  and  ends  with  Ihe  development 
^of  tubercles,  cancer,  cancroid,  ßbniids,  lipomata,  etc.**  1  can  entirely 
agree  witli  this  hypothesis,  but  must  add  tliat  it  seems  an  error  to 
supjiose  tiifit  we  here  speak  chiefly  of  local  processes.  The  produo* 
tion  of  bile  and  urine  is  also  a  local  process  ;  for  them  to  be  produced 
in  such  quanifitios  and  of  such  a  quality  as  they  are  depends  not  only 
on  the  fi'landular  organs,  but  on  the  entire  organism  to  such  an  ex- 
tent that  we  must  seek  the  origimd  causes  of  the  secretion  of  uriue 
and  bile  not  only  in  tlie  blood,  but  even  moro  remotely,  m-eu  in  pe- 
culiarities of  origin,  as  far  back  as  Adam,  if  you  please.  In  the  same 
vray,  I  think  that  the  ori^nal  causes  for  the  local  requirements  for  the 

tjvelopment  of  tumors  must  he  sought  in  specifiR  peailiaritiea  of  the 
dividual  organism ;  iti  the  same  way  we  speak  of  a  scrofulous  or  tti- 
berculouB  person,  meaning  the  pathological  race,  as  it  were,  to  which 

rindi^'idual  bfdongs. 
I  must  lastly  add  that  the  supposition  that  the  cause  of  disease, 
the  irritalioD  inducing  the  tumor^  develop?  local  y,  where  the  tmnoi 
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aflci-M-an)  forms,  is  as  purrly  liypothetical  as  any  that  has  yet  been 
advanced.  Let  as  take  arthritis  as  an  analogy ;  .2a/e<Jti  indoccd  the 
most  typirtil  «rtbritis  in  a  goose  by  ligating  the  ureters;  an  mrticulor 
Hitsensc  n^nhing  from  distitrbanoe  of  the  functioD  of  the  Idtlncya. 
Possibly  tumors  might  just  as  well  dfivelop  in  any  tiftsue  from  dis- 
turbance of  the  lieputie  funetion  I  Very  many  thinf^  are  po«sibte. 
"We  know  nothing-  cf^rtain  on  this  point,  and  nio\*c  entirely  in  hypoth- 
ese«.  For  my  part,  I  find  it  just  as  allowable  to  assume  a  diathesis 
here,  a«  in  scmfiila,  arthritis,  etc. ;  that,  partly  from  unknown,  partly 
from  known  causes  of  general  nutrition  and  ordinary  conditions  of 
life,  abnormal  matters  proceed,  which  hare  a  specific  irritant  action 
on  this  or  that  {uirt  of  the  body^  analogous  to  that  of  certain  drugs. 
Lastly,  if  to  this  we  add  that  the  diathesis  for  production  of  tumor  is 
be-Todilary,  although  not  to  such  an  extent  as  the  chronic  inflammatory 
diathesis,  the  doctrine  of  weakness  localized  in  certain  systems  of  tif» 
sue,  or  certuin  parts  of  the  body,  seems  entirely  untenable.  Tbero  ü 
certainly  a  l(»cal  cause  for  tlie  members  of  one  family  baring  lar^ge 
noses;  in  proportion  to  the  face,  they  have  grown  larger  than  in  other 
men,  still  the  large  nose  of  the  father  cannot  descend  directly  to  tfa« 
Htm,  it  can  only  be  inherited  from  the  father  thrviugh  the  spermatozoa, 
und  there  the  original  cause  is  to  be  sought;  all  pi^culiarttirs  that  de- 
scend by  iulioritance  are  unquestionably  to  be  termed  conslitulioual. 

I  biivc  now  occupied  you  some  time  with  reflections  wliicb  som« 
of  you  may  consider  very  tedious;  tbey  will  ask  roe,  Of  what  tatt 
are  these  things  in  practice?  Then,  unfort-unately,  I  must  acknowl- 
edge that  practice  PON'S  little  attention  (n  them,  because  tbey  are  so 
hypothetical.  Those  of  you  to  whom  such  ideas  as  we  have  jwt 
spoken  of  do  not  occur,  I  advise  to  pay  no  further  attention  to  tliem; 
not  to  be  obliged  to  speculate  as  to  the  final  causes  of  things  is,  in 
a  certain  sense,  an  en\'iable  quality. 

For  Donvenience,  let  us  comprise,  in  a  few  short  propositicms,  what 
we  hare  said  regarding  the  etiology. 

Tumors,  like  iniiammatory  neoplasia?,  result  from  irritjition  of  llif 
tissue;  the  dilFerence  in  the  causes  lies :  1.  In  the  specific  quality  of 
the  irritation.  Infection  of  healthy  tissue  about  a  tumor,  neighbonng 
lymphatic  glands,  etc,  is  considered  sufficient  proof  of  tliia.  It  is 
sup^Kwed  that,  under  some  unlmown  cin;umstancea,  this  specific  irn* 
tatit  may  be  formed  locally  (i?m/^irf>r/).  I  think  that,  partly  as  a 
resu.L  of  hereditary  pretlinposition,  partly  from  a  developed  tcndeocyi 
that  is,  where  th(>rc  is  a  diathesi»,  we  may  iuiagiue  the  formalioo  of 
materials  in  tlie  fluids  of  the  body,  which  shall  have  a  specific  irritant 
action  on  one  or  other  tissue.  2.  Any,  usually  an  inflammiitory,  irri- 
tation may  excite  a  tumor,  if  the  irritated  tissue  Is  specifically  dtspnatd 
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the  dovelopmeot  of  groirths.  Vtrchou)^  O.  Wcber^  J^inf^einrJt, 
d  utlierHf  aAsuiiiti  that  ^iicb  specific  peculiarities  are  entirely  local 
Slid  Uuiited  to  an  Hccidmitally  initated  part  of  the  body,  or  to  a  cei^ 
liitn  sysleii)  {boDes,  skiu,  niu^tilc,  oerves,  etc.).  I  cuLimot  imofrtue  tlie 
loofllizalioocf  such  specific  peculiarities;  hence,  eveun-ith  litis  hypotb- 
ia,  it  soemfi  probable  that  the  apparent  lowil   specific  poculiaritfe» 

due  to  the  intimat*'  relations  of  the  entire  nrjfanism. 

Fmm  this  representation  you  mav  see  that  the  (HH'crcnt  views 
only  differ  in  the  purely  hypothetical  part.  If  I  entered  iuto  ihc  sub- 
jout  more  fully  than  seemed  necessary  for  these  lectures,  it  was  be* 
cause  this  very  important  hruncb  of  general  patholooy  has  lately 
been  so  exhiinstively  and  oxocllently  treated  of  by  Virchow^  O, 
Weder^  Jliru^igch^  Lücke,  TTtiersch^  Klebs,  Waldej/er,  and  others, 
that  1  considered  it  necessury  to  develop  more  fully  those  parts  of  my 
views  where  I  Jjfi'ercd  fruin  these  autho»,  whose  cxccUeat  writings  I 
oannot  loo  stixjnfrly  rccomiuvnd  for  your  study. 


In  regard  to  tlie  pro^nmiii  .'ind  courM  of  tumors,  from  what  has 
been  said  yoii  may  infer;  1.  That  they  seldom  recover  spontaneously, 
nor  are  tliey  aooessible  to  medicines;  and,  %.  That  they  are  partly  in- 
fectious, partly  not  so.  The  latter  point  is  imrtic-ukrly  slrikinj^  to 
unprejudiced  obsen'ation.  liiere  are  some  tumors  which  do  not  re- 
turn after  extirpation,  and  otliers  that  not  only  rettini  in  tlic  cicatrix, 
but  come  in  the  neighboring  lymphatic  glands  and  hIso  in  internal  or- 
gans, as  already  remarked.  Tlie  furnier  have  for  ages  been  called 
beniffnant,  the  latter  uuiUijnant  or  cancerous.  Tliis  observation  is  so 
simple  that  it  would  seem  merely  necessary  to  study  exactly  the 
peculiarities  of  one  or  other  form  of  tumor,  to  arrive  at  an  accnrate 
prognosis.  But  acrunite  clinical  «nd  anatomical  study  did  not  lead 
to  this  drjtirt'd  simpU^  result  of  tliia  dualism,  hut  it  hhowed  tliat  the 
tter  did  not  exist,  that  the  conditions  were  mon>  complicated.  After 
exhaustive  anatomical  study  and  dcsciipliuu  of  benignant  and 
malig'naut  growths,  th'.>y  were  examined  under  the  microscupe  and  in 
the  retort;  it  was  thought  that  the  cliuractt-ristic  marks  had  been 
found  now  in  one  point  now  in  another,  and  soon  one  disoovery  after 
another  proved  errononus:  it  was  tlius  shown  that  an  antithesis  of 
absolute  malignanovand  btitiignani^  did  not  exist  in  the  sense  meant, 
and  that  it  was  necessary  to  distinguish  not  only  solitary,  multiple, 
and  infectious  tumors,  but  that  a  scale  must  also  be  made  iu  the  gradt 
oi  infectiuusness.  We  must  invosligatc  this  more  closely.  Wc  »11 
a  tumor  solitart/  when  only  ono  occurs  in  the  boJy  and  causes  purely 
local  symptoms;  they  arc  usually  growths  consisting  of  any  fiiUv» 
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dcrclopod  tissue — fibn»mB,  chondroma,  osteomn,  etc  We  speflk  of 
midliple  tuniurs  when  a  series  of  simihirljr-orgaiiized  growtlis  occur 
onl^  in  one  oerloiu  system  of  tissue;  for  instance,  uhc-a  nuinnrius 
ohondrometa  occur  oulv  oq  bones,  or  numerous  lipomata  ou\y  in  ihe 
subcutaneous  celhilar  tissue,  or  many  fibronmiA  only  in  the  akiUi  etc. 
As  genemllyackuoM-leil^d,  there  is  at  the  same  tiineaprcdisiKMition, 
which  VircAoic  regards  tis  purely  local,  but  whiclt,  as  niready  stated^ 
I  must  consider  constitutional.  In  general,  we  may  say  that  all  sort* 
of  tumors  may  occur  as  solit'uy  or  multiple,  although  the  latter  i» 
rery  rare  in  some  forms  of  tumors.  We  apply  the  tenn  irtjeetiow  to' 
a  tumor  which  not  only  gn>w9  into  ihe  parts  around  it,  iufdtralhip 
titcm  and  thus  conäluntly  gruwiuj^  by  ap|>o»itiun  of  now  fiM.-i,  but 
which  may  also  infect  the  next  lymphatic  glands  and  finally  other  o^ 
gnus.  In  this  resjwTt  Ihcro  are  very  great  diirereuces :  in  some  tumor» 
the  infection  extends  regularly  only  to  the  next  l^-tnjjliutic  glands 
(carcinoma  of  the  Ii|i8  and  face);  in  other  cwieB  from  that  poiat, 
it  extends  farther,  e$peci.ally  to  internal  organs  (earcinonia  of  the 
breast) ;  lastly,  infortion  of  the  entire  body  witli  metastatic  tinnora, 
without  infeeti«jns  of  the  lymphntic  glands,  wimctiines  occurs  (some 
forms  of  sarcoma).  M(»rt.t)ver,  the  rapidity  with  »hieb  infection  fol- 
lows, varies  greatly.  If  we  examine  the  conditions  under  which  in- 
feetious  tumors  develop,  and  their  anotomieol  structure,  we  shall  «c« 
tlntt  they  occur  c*pecinl]y  'n  adviinced  age,  alxtut  equally  in  tnen  and 
women,  and  particularly  often  in  certain  organs ;  that  the  age  of  child- 
hood is  disposed  to  infectious  grawtha,  esjieeiatly  (o  malignant  sar- 
comata, while  in  youth  and  the  first  years  of  adult  iige  very  few  t^^ 
mors  of  any  kind,  ou<l  especially  few  iniilignunt  tumor»,  develop. 
Mode  of  life,  goc)d  or  bjid  food,  poverty,  riches,  character,  nationality, 
and  cultivation,  appear  to  hare  no  special  influence  on  Ihe  derelop* 
roenl  of  tumors  getiendly;  nor  can  we  recognize  any  &i>ccirie  influcnc« 
of  these  powers  un  infectious  tumors.  Tlic  study  of  the  anutoinicsl 
structure  of  tumors  has  been  pursued  with  great  zeal  of  late,  aod  it 
appears  that  a  large  number  of  malignant  growtlis  have  cbaracleri^lio 
macrowxipic  and  microscopic  peculiaritips,  I)ut  that  a  correct  progno-'l 
913  cannot  ahv.'iys  bi»  based  on  them;  in  general  we  m;»y  My  that 
(hey  are  usually  very  vascular  tissue  funnatlons,  disposed  to  uhvnitian, 
and  in  their  course  proving  to  bo  infectious.  As  it  is  most  probsfale 
(hat  the  infection  results  from  the  locomotion  of  specific  tumorelfr 
mentis,  some  of  the  factors  relative  to  renbsoiption  may  here  baVB 
some  effect.  Tlie  quantity  of  blood  and  lymphatic  vessels  in  the 
tumor  and  its  immediate  vicinity,  the  conditions  influencing  opening 
and  closure  of  these  passages,  and  the  activity  of  the  circulation  grn' 
erally,  are  to  be  considered. 
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Infectious  tumors  are  usually  at  first  solHarj,  very  seldom  mulliplp  in 
tliescnse  above  indicated.  Tumors  Unit  um  multiple  from  the  start  are 
mrdy  infectious.  ^V^Ien  we  use  the  teniis  daupiec-ous,  mali^iant,  and 
infectious,  as  synonjinous,  wo  do  so  without  rcjrarfl  to  the  locality 
where  the  tumors  »re  developed.  A  Bolifary  benijrnant  tumor  in  the 
l|Anün  is  »ln*ays  muligii!»it,  from  its  locality ;  an  iofectious  tumor  at  tlie 
^tane  p<^iint  possibly  uevtT  goes  beyond  local  infection,  as  il  boou 
proTfs  fatal.  All  these  things  are  to  be  carefully  weighed,  if  we 
would  obtain  clear  ideas  on  these  points. 

Tumors  are  not  always  to  be  termed  infectious  (malignant,  cancel^ 
cms)  because  of  a  return  at  the  point  of  opemtioiL  In  this  case  it  i» 
very  impurtaiit  to  decide  whether  the  recurring'  tumor  has  started 
from  porlioiis  of  lite  original  tumor,  that  have  been  left  at  the  time 
of  operation  (continuous  recurrence,  T/iienc/i),  or,  jjossibly  years  after 
a  perfect  operation,  a  now  tumor  has  occurred  from  similar  causes  in 
the  cicatrix  or  in  its  vit-tnity  (regional  recurrence).  If  the  point  of 
operation  remains  fi^e,  and,  after  the  openition,  swellings  of  the  lym- 
phatic ghinds,  of  the  same  nature  as  the  extirpated  tumor,  appear,  or 
if,  under  similar  circumstances,  without  swelling  of  the  lymphatic 
glands,  growths  occur  in  other  organs,  it  may  be  considered  certain 
that  these  lymphatic  glands  and  other  organs  were  already  infected 
at  the  time  of  operation,  although  this  may  not  have  been  susceptible 
of  proof  on  eiaminatton. 

Wlien  a  person  is  infected  from  a  tumor,  we  term  it  a  ät/ftcraMiOy 
just  as  wc  do  when  one  is  infected  from  a  foeus  of  inflammation.  In 
sucli  persons  foreign  materials  circulate  in  the  fluids  of  tJie  body, 
inducing  in  them  a  pathological  coutlition.  Id  infectious  tumors  this 
dyscrasia  disphiys  itself  by  general  disturbance  of  the  nutrition — ema- 
ciation, marasmus ;  how  soon  and  how  extensively  this  shall  occur 
depends  very  eäseatially  on  the  seat  of  the  tumor  and  its  peculiarities 
(softening,  becoming  gsingreuous,  uloerutioo,  bleeding,  etc.)  as  well 
U  on  the  strength  and  age  of  the  patient. 

^B  About  the  treatment  of  tumors  in  general  I  simll  here  merely 
mention  that  they  are  only  curable  by  removal  from  the  body,  whether 
by  the  knife,  ligature,  <!cr.iseur,  caustic,  or  any  other  mcins.  The 
removal  of  intense  and  rapidly-infecting  tumors  is  usually  merely  a 
means  of  prolonging  life  or  of  alleviating  the  sufferings  of  the  patient ; 
tumors  that  cannot  be  operated  on  we  can  only  treat  symptomati- 
cally,  to  CJtse  the  patient.  I  shnll  speak  of  tlic  indications  for  opera 
when  treating  of  tlic  different  funns  of  tumors. 
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Now^  when  pa&<iing  to  tlie  oonsideration  of  the  dilTejenl  fonns 
tumors,  we  shrink  from  the  masa  of  material  before  us.     We  require 
n  leading'  principle  to  enable  us  to  amin^e  tlie  rarinuft  forms  of  tuinore 
wliit-h  differ  »>  much  nnutumtciilly  and  cliniailly,  and  to  consider  tbem 
in  thoir  relalioDS  to  each  other  and  to  tbc  orjpinisu)  at  lurgc    Tlie 
principles  on  which  tumors  have  been  classed  hare  fnr  ages  been  just 
a«  different  u  thoso  on  wluch  diseases  generullv  Imre  been  and  are 
■till  divided.     None  of  the  clBSsifications  of  di^tense  proposed  so  fnr 
Lave  held  Ibcir  place  long.    Medicine  is  now  taught  in  Turious  groups 
of  smaller  svstems,  und  the  principles  fur  foimiiig  surh  gruiipe  are 
chosen   few  vurious  rcftsons,     Ueforc  patholojiic-al  auut(>m}r  was  do 
veloped,  some  prominent  symptom  was  taken ;  hence  we  still  bare  in 
medicine  tit«  terms  ictenis^  apoplexy,  etc.,  to  denote  cerl-aiu  diseases; 
in  the  same  way,  as  you  know,  wc  have  tumors  designated  "polypus, 
scirrbus,  lupus,  fungus,  carcinoma,^*  etc.     As  soon  as  the  s^inptonu 
icterus  nnd  apoplexy  wore  analyzed  and  fuuud  to  depend  OD  raj 
different  anatomical  causes,  these  terms  were  banished  and  replaced 
by  others  denoting  the  anatomical  condition.     The  patbologico-aiH' 
lomical  amingement  of  disease,  as  proposed  by  Jiokilansky,  for  iü* 
sl-ancie,  is  undoubtedly  scientißc,  as  is  the  system  of  general  pathology 
of  Virchate  J  still,  neither  of  them  is  accepted  witliout  reserve  hjr 
clinical  teachers.     It  was  desircKl  to  divide  diseases  according  to  thrir, 
jiecuiiur  nature  and  cause ;  but  ScIiiriiheitCs  attempt  to  found  a  systcoi! 
with  this  idcu  fuUcil,  for  our  knowledge  of  the  causes  and  nature  cf 
disease  is  not  sufficient  fully  to  carry  out  the  plan.    \\"bat,  then,  is  to 
1)6  done  ¥    Prncticrtl  medicine  and  surgery  start  partly  from  the  ow* 
tomical  system,  consider  this  as  generally  knoivn,  and  use  it  for  sub- 
dividing more  extended  descriptions  of  disease  founded  uo  an  eiiulo- 
gical,  prognostic,  symptomatological,  or  physiological  basis.     It  would 
certainly  not  be  unscientitic  even  now  to  write  a  monograph  on  ictcfw 
or  ajioplexy — then  the  Hnatomieal  conilitioiis  would  <-c>me  in  the  seootul 
rank;  pathological  anatonn'  is  used  as  any  other  aid  to  science, as ckcn- 
islry,  jiliysics,  etc. ;  wc  always  try  to  bear  in  mind  that  the  object  in 
rntlioiiiiiig  the  whole  process  of  disease  lies  not  in  simply  fatlioming 
the  morphological  conditions;  it  is  desirable  to  understand  not  onK 
the  anatomical  cluinge,  hut  also  the  mode  and  causes  of  the  ph>-sio1og>- 
nal  (listurliances.     It  would  he  decidedly  unscientific  m  t\-phus,  enn 
if  a  nunihfr  of  palpable  chanpea  were  found,  to  admit  nothing  except 
the  peculiar  intestinal  inflammation  ;  we  may  regard  this  ng  soniethiofC 
of  the  past.     Could  we  group  oil  diseases  from  un  ctiologicai  point  of  I 
view,  il  would  be  an  immense  advance ;  then  pathulogical  physiology 
would  tnke  the  platte  of  pathological  morphology,  while  with  ou» 
present  kmtwiedge  wo  are  quit**  proml  if  we  accurately  recognize  tbe 
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jrpliolt^ical  dcvcloprucnt  of  the  morbid  product,  for  we  can  tlien 
ly  tliat  we  know  at  least  one  important  factor  of  tlie  patliologicul 
"pTvxWÄ«.  In  fact,  we  know  no  more  about  norntßl  development ;  it  will 
be  long  before  we  understaikd  the  physiolopv  of  the  growing  f'ttiift. 
Afl(!T  tbrse  cousidi,'nitioiif,  we  may  not  be  any  nion;  jmrticul.ir 
Mit  the  cUiNsificHtion  of  tuinors  than  we  are  in  tlie  otiicr  discasc^s; 
must  »oe  that  liiere  will  U)  a  diffl-n-nco  ac(;ording  aa  wc  choostr 
etiology,  sjTnptonialology,  prognosis,  or  anatomy,  as  the  priiiL-iple  for 
division.  Formerly,  aurgeous  preferred  classing  tumors  at-oording  to 
tho  prognosia  of  Uie  individual  forms,  into  malignant  and  bcnignunt, 
and  adding  s  few  subdtriaions  according  to  the  appearance  or  cjon- 
aiat^nce  of  tbo  tumor  or  the  looks  of  its  cut  am'face.  Tliis  was  enough 
as  long  aa  observations  on  thes«;  aubjccts  were  made  in  the  grusi>,  and 
the  surgeon  made  no  gn.>»t  cEuiins  in  prognosis.  But  the  more  accu* 
rate  tlie  observations  at  the  bedside,  and  the  more  varied  ttie  forma 
in  which  tho  neophwtio  üärug  appeared  under  tlie  niioroAOope,  the 
mor«  impossible  it  became  to  make  the  anatomical  pccutiariliea  of 
tumors  agree  with  the  old  views  of  malignancy  and  benignancy. 
^\^ile  now  nioMt  surgeons  and  pathological  anatomists  gave  up  the 
idea  of  letiing  the  prugtiosis  play  a  part  iu  the  olassiUcatiou,  aud  since 
Aon»««  MäiUr'«  works  ou  ibis  subject  turned  their  attention  to 
orking  nut  tbn  finer  anutuiuy  and  developmental  kypra  of  the 
pseudi »plasms,  I  still  made  some  attempts  to  retain  the  cliuically- 
prominent  symptoms  of  betilgnaucy  and  malignancy  in  a  more  en- 
larged form,  us  a  basis  for  the  elas-sificaliün  of  tumors,  and  undcT 
these  to  arrange  the  modem  acquisitions  of  pathological  histology. 
Either  1  dirl  not  find  the  oorr(?ct  form  and  expressions  for  my  ideas,  or 
the  task  I  tried  was  iinpossilile,  for  I  Aemaiued  alone  with  my  ideas  on 
tbia  subject,  and  have  abandoned  them.  Although  I  am  stdl  of  the 
opinion  that  we  should  not  cease  seeking  for  a  physiological  (etio- 
logical-prognostic,  ciiuical),  recognition  of  the  process  on  which  the 
formation  of  tumors  depends,  and  although  I  should  even  now  esteem 
ft  division  of  tumors  on  physiological -geue tic  piinciplcs  more  highly 
lan  one  on  anatomical-genetic  principles  (which  was  "Virchotc^a  idea 
in  his  wonderful  classic  work  on  tumors),  still  I  abandon  further  at- 
tempts in  this  direction,  and  follow  the  anatomical  principles  in  olaa* 
ftification,  passing  gradually  from  tumors  formed  of  simple  tissues  tn 
those  formed  of  more  cotnplieated  tissues. 

Lastly,  I  must  mention  that  I  voluntarily  and  intentionally  limit 
my  lectures  to  those  eases  of  tumors  which,  in  the  commencement  of 
the  disease  at  least,  are  seated  in  parta  of  the  body  belonging  to  8U^ 
geiy.  This  linytation  is  not  so  important  as  it  seems ;  wo  may  even 
%Hy  that  the  peculiar  course  of  tumors  can  only  be  studied  in  tti 
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purity,  when  Uiey  are  located  in  parts  wlicfe  they  do  not  dlrccOy 
niidangfir  life;  for  the  eymploms  -nhich  they  cause  wbcn  in  liver, 
stomncli,  or  brain,  aro  not  those  due  to  the  Itimors  thcmseh'es,  but  ai* 
cliit'fly  disUirbanceji  of  function  in  the  affected  organ.  If  expiy  t\*phua 
was  accompamed  ny  fatal  intestinal  ha^morrfiage  or  perforation  of  tb 
intestine,  wc  should  ncrer  have  a  pure  representation  of  the  fMnrMtt 
proper,  lu  its  ooimw  would  aUvays  be  disturbed.  "We  ßhall  here  »nd 
there  remark  on  the  relative  fwqueney  of  primary  localisation  of  tu- 
mors in  the  internal  organs,  but  cannot  go  into  ilie  symptomatology 
and  histology  of  the  diseased  orgua.  On  ibese  points  )-ou  will  be 
instructed  by  the  puthologicat  anatomists  and  in  the  medical  clinic. 

[It  has  already  bcpn  mentioned  (p3s;c606)  that  portions  of  forpigoj 
tiiwue  may  beal  in  the  body  of  a  livmg  auiiiml  and  bo  uourisb 
ibere  ;  and  even  more  important  for  our  knowledge  about  tunion»  \t 
the  fact  that  a  tissue  thus  grafted  may  retain  to  some  extent  its  ]>ecu- 
liar  physioIogicAl  development :  it  is  possible  to  introdncc  small 
fragments  of  periosteum  from  yonng  animals  into  the  longs  of  Itviogj 
animals,  where  they  may  produce  tnie  bone  ;  the  same  thing 
when  the  trannplantation  is  into  the  sulK'Uianenns  tissue.  The  peri 
osteal  fragments  do  not  develop  into  a  tumor,  and  the  n^\rly-forro«d 
bony  plate  is  finally  reabttor>>c<l,  but  the  experiment  sbowa  that  th« 
tissue-cells,  which  render  the  |>eriosleum  a  bone-forming  subslancf, 
may  preserve  their  vitality  indL-ponJeutly  and  for  a  long  time,  evt-n 
when  uQurisbed  from  strange  vessels. 

Beside»  sprea*Ung  of  tumors  by  cellular  elements,  it  has  beea 
supposed  that  they  aro  also  conveyed  by  a  contagion  not  conneine»! 
with  cells,  bur  by  the  fluid«  of  the  neoplasm,  which  are  said  to  hava 
a  purely  chemical  influence.  It  must  be  a*.-knowledged  that  some 
cases  placed  in  this  cla^s  are  dillieult  to  cr])lain  in  any  other  way. 
Thus  malignant  tumors  witb  metastases  to  internal  organs  havB 
been  ob^tTved  in  pregnant  women,  wliile  the  fa*tnH  presented  a  neo* 
plasia  of  similar  structure.  8iuceat  present  it  is  generally  supposed 
that  solid  plements  do  not  pass  from  the  maternal  organs  to  the  fetal 
placenta,  the^e  observations  mu-^t  await  an  eidiaustivc  explanatioa. 

Various  observers  have  suggested,  as  causes  for  cerl^ii  tumors, 
disturbances  in  the  original  germdayers  of  the  embryo,  and  lately 
CohiUttim  has  proposed  a  theory  of  the  same  kind.  Hut  it  is  not 
yet  explained  what  this  defect  is  :  he  thinks  it  simplest  to  suppose 
that  in  an  early  stage  of  embryonal  development  more  colls  are  pro- 
(fuced  than  arc  required, so  thaft  some  remain  unused  ;  these  maybe 
small  in  amount,  but  from  their  embryonal  nature  have  a  great 
f.i,culty  fur  increasing.  The  tltiie  of  this  production  of  snpertluons 
cells  would  be  in  a  very  early  period — according  to  CoAnAwm,  be- 
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the  complete  different  Ution  of  tlie  germ-layers  and  tbe  for- 
uiatiou  of  B|>ec-ial  organs.  It  may  furtlicr  be  ttupposed  that  the 
eel  I- material  is  either  regidiirly  spread  over  odc  of  the  histogenetio 
gerni-Iayers,  or  remains  at  one  point.  *'  'Vha  latter  would  iiivolvo 
Biibsequently,  local  disposition  to  formation  of  a  tumor ;  the 
former  the  beginning  of  a  f»yi*tem,  as  of  the  skpleton  or  the  »kin." 
Cohtiheim^s  hypothesis  may  explain  many  pointi*  in  the  tlt'Vclop- 
ment  of  tumors  ;  he  rejects  entirely  the  etiologif-al  influence  of  ex- 
tcriial  irritaliuD,  aikd  reeugiiizes  error  in  embryonal  dispüsilioD  as 
the  sole  cause  of  neoplasia.  This  sitfrns  to  me  lo  be  going  luo  far ; 
I  think  there  i»  no  doubt  that  local  irritatiuint  may  induce  tuniurs, 
although  the  attempt  to  induce  tumors  in  animal»  by  injuries  has 
not  yei  succeeded  ;  but  thi*  proves  jnst  as  little  as  the  negative  re- 
RultB  of  inoculating  tiimtus.  Moreover,  we  r^'present  traumatic 
irritations  too  coarsely  ;  they  certainly  had  existed  in  cases  where, 
aa  baa  often  happened,  tumors  form  at  places  long  irritated  by  a 
fontanel  or  a  wart,  etc.  To  illustrate  from  another  class,  shall  we 
not  refer  ulctrs  of  the  U'g  to  local  irritation,  beeaujic  we  cannot 
induce  them  in  animals  by  irritating  their  legs? 

The  question  now  arises,  How  does  infection  occur,  and  what 
are  the  means  of  locomotion  of  the  specific  elements  of  the  tumors  f 
The  first  means  to  ltK>k  at  arc  the  bloml  and  lymph  vessels.  For 
inslance.  if  a  tumor  has  apeacd  a  large  vein,  so  that  it  can  project 
into  it,  if  the  circulation  be  continued  iu  the  vein,  particles  of  the 
tumor  may  be  washed  off  and  carried  to  various  organs  n«  eniboli  ; 
but  this  is  relatively  rare  ;  extension  occurs  much  more  froipiently 
by  means  of  the  lymphatics.  Tliere  is  probably  no  dii-ect  passage 
of  tbe  cellular  elements  ;  at  least,  this  has  not  been  demon i^t rated. 
But  it  seems  as  if  the  walls  of  the  ve8.*<t'lR  became  diseased,  while  the 
caliber  was  obslnictcd  by  the  tumor,  and  there  was  a  Jircet  propa- 
gation of  the  degeneration  to  the  next  lymphatic  ghinds.  That  this 
mode  is  at  least  frequent  is  i^hown  by  microscopic  examination  of 
tbe  cords,  often  perceptilile  nn  palpation,  which  unite  the  primary 
tumors  with  neighlxiring  gtand«  ;  it  has  not  yet  l>een  shown  how 
tbe  tumor  elements  pass  from  tbe  gland  into  the  blood.  Like  the 
lymphatics,  the  blood -vcsjiels  aNo  oftpu  show  a  progress  of  the  dis- 
ease, and  this  probably  is  the  explanation  of  the  occnrreiice  of  mul- 
tiple drsseniinated  tumors  about  the  primary  one.  Qnite  lately 
Axfi  Key  has  slalt-d  that  investigations  by  himself  and  Jiftzius 
ftbow  that  the  whole  nervous  system,  peripheral  as  well  as  central, 
is  provided  with  special  serous  cliannels  communicating  with  each 
other,  wliich  may  carry  morbid  germs  in  any  direction.  Jte»/  thinks 
that  cells  may  be  transported  by  these  channels,  and  that  this  may 
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■ocount  for  the  maltiplicity  of  Mome  tumora  and  tbu  raetajtausof 
others,  l^iu  view  ia  not  yet  sufBcieotly  iuvestigutcd,  but  hukslm  uk 
improbable.] 


LECTURE    XLVI. 

1.  mromaUf :  a,  Pnft  ;  A,  Hutl  PilimrD«.  MihIc  urOccunvAoe;  OpTBänaa; 
tienwamoDt;  GRh'atio-c*iuilic.— a.  Zij>o»nata:  Anntom;;  OocumiMe; 
S.  OhandrtmaU:  Occurrcnc«:  Opcmion. — t.  (Mtvmata:  Fonw;  Optntton. 

1.    FIBROMA-FIBROLS  TUMOB-CONNECTlVE-TrsSIE  TUMOR. 

Tl'uhhh  rompuaei]  chiefly  of  ütiVelu]>C(l  coiiiiLftlvo  liiuiie  m 
called  fibromata.  They  occur  in  llie  folluwin^;  forma:  a,  Safl 
Jihroiis  or  amntctive-tiMue  tumor».  Tho«e  art*  quito  f reqaeotf  uAJ 
art>  located  ahuoat  exclusively  in  the  cutis  ^  they  aro  oontpowd  of ^ 
a  very  tough,  somewhat  OKleuiatous,  white  lissne,  and  are  UMuIIy 
covered  by  the  thin  papillary  layer  of  the  cntia.  MicroM-opic  m. 
aTiiiuation  »th4)W8  looiw  connoriive  tissue,  as  in  the  cutia.  Un  tlm 
Biirf,ipp  of  the  tumor  there  are  almost  always  poinlcl  papillif,  «dhi 
when  the  tumor  i»  developed  in  a  part  üf  tlit-  »kin  which  nomuttr 
has  no  papillic  ;  in  the  rcte  Malpighii  of  tbe^c  fonuattou»,  tbrn  b 
often  a  brovnij<h  pitrniPt'N  which  rarely  oxtcnd-i  dcrpor  in  the  li«>u*; 
thpy  may  al^u  have  large  ve^taels  and  ahnnniLiI  eiilari^cmeiitn  ■)(  tka 
hair  and  ttweat  j^ianda  on  their  aarface  ;  they  aru  uaually  IoühMt 
banging  (eutla  pendula,  mollotKrum  lihrosom),  often  distinctly  ptMlin- 
culated  tumors  ;  they  might  be  termed  partial  hypc>rpiaitiaä  uf  Üu 
akin,  aa  they  consist  essentially  of  the  olementii  of  the  skin.  Tb 
gn.>wth  ia  very  alow,  free  from  pain,  and  often  goes  on  to  tbaJt- 
velopment  of  enormouA  tumors.  Ooraainnally  auch  grovtbi  m 
congenital ;  they  may  bo  multiple  ;  himdredK  of  Oioni  may  ocearoe 
the  surface  uf  the  body.  The  congenital  enli*t-]troliferatiaD  iiiBOit 
frequent  on  the  face,  generally  unilateral,  diffuaci  or  in  the  ilape 
of  soft,  cock's-conibdike  vegetations.  Freckle;^,  pigmented  Wrj 
motherVmarks  (moles,  benignant  melanoses,  melannma^  pigmrnt^d 
Hhroma)  belong  to  this  da««.  Theee  tumors  arc  apt  to  occur  toinird 
the  end  of  middle  life ;  in  women,  we  not  imfroqnently  find  tlira 
hanging  from  the  labia  majors ;  as  growths  on  this  (lart  arc  conn-alni 
as  long  a<i  possible,  they  are  usually  quite  largo  when  fin*t  seen  liy  ih* 
surgeon.  \'irchj%ü  terms  the  diBcaae,  in  which  these  mullipl*i.  wfi, 
flhrons  tamers  develop,  kontktei»  ;  in  the  course  of  time  the;  m 
oeoa^ionally  accompanied  by  general  disturbances  of  nutrition.  Ai* 
though  these  tumora  are  not  infection?,  in  the  meaning  wo  Uvf  «(• 
Iributed  to  this  word,  they  occasionally  lead  to  a  c&ohecticftil(;a*d 
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■■flie  ooimc  ofyeua  to  death  by  niarasinus.  Tliore  is  hIbo  n  rclation- 
sliip  betwec-D  Ihis  disease  and  Oriental  elepliaiitiusis,  ßltUnu^U  by  t)m 
name  we  mean  a  more  nodular,  but  at  the  same  time  rather  dUTuse 
hypertropliy  of  Uie  cuüa  of  certain  partit  of  the  body  (labia  pudends, 
■crotum,  legs),  which  runs  it«  course  with  repeated  erysipelfts.  There 
would  bo  less  misunderstanding  if  these  developments  were  briefly 
termed  hypertrophy  of  the  skin  or  pachydcrraata.  Elephantiasis 
Gneoorum  is  a  aimitar  disease  as  far  as  regurds  the  eutancous  tliick- 
cning,  but  it  is  stroof^ly  endemic,  and  is  accompanied  by  some  ncr> 
vous  symptoms ;  it  occurs  in  Greece,  Asia,  and  Norway  (under  the 
name  of  SpedaUked),  and,  after  inducing  long*  suflcring,  usually  proves 
fatal 

b.  Firm  JUtromaiayßhroid^  des- 
moid tutnon  appt-iiT  to  the  naked 
eye  to  be  composed  of  very  firm, 
oloeely  -  interlaced  fibrous  tissue. 
They  are  always  very  hard,  and  of 
roundish  or  tuberous  form ;  their 
cut  surface  is  pure  white,  or  pnle 
reddish ;  to  the  nake<l  eye  many 
of  them  show  on  their  cut  surface 
a  very  peculiar,  regular  layering, 
and  a  concentric  arrangement  of 
filaments  around  distinct  axes  (ace 
FHg.  115) ;  according  to  rny  invcsti- 
gattons,  this  results  from  the  tibrotis 
fwrnation    taking    place    aroirad 

nerves  and  vessels,  the  latter  being  consequently  embedded  In  the 
midst  of  tlie  fibrotis  layers  ;  frequently  the  nerv«»  are  thus  destroyed. 

With  the  external  peculiarities  just  described,  the  histological  ap* 
pearanco  renders  itdiftieult  tu  classify  these  tumors.  There  can  be  no 
doubt  that  those  of  them  which  consist  ohieBy  of  connective  tissue, 
fooh  as  old  uterine  fibroids,  eliould  bo  called  fibroniala;  but  the 
Tonnger  tumors  of  this  variety,  with  the  same  appearance  and  cua- 
sistenec,  show  little  conner tive-t issue  but  numerons  spindle-shaped 
cells.  The  Kignific^neo  of  these  cell»  is  varied.  Virchoxn  con>*i»|pr» 
them  muscle-cellB  ;  IjL^nce,  what  Lave  hitherto  been  called  fibroid« 
of  the  uterus,  he  does  not  ela^s  among  the  fibromata,  but  among 
myomata,  and  t4.>rms  thum  "myoma  lievicellularu."  If  we  com^ider 
fibre-cells  as  young  conneetive-tis»ue,  wu  must  christen  thcsyc  tumora 
spin  die -eel  ]e<l  saix'nma  or  fibro-sarcoma.  You  see  hpre.  in  apparently 
«mple  fibrous  tissues,  wo  become  involved  in  difficulties  with  his- 
tology and  hi«tügeny. 
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[Onu  reus  ju  for  üUtinguisbing  this  tumor  from  MLreottul»  la  < 
in  tlic  uterus  rapidly -growing  recarreiii  tnmors  develup,  in  «Ihi 
older  partä  the  siructure  of  fibroma  predominates,  while  the  youti|;i-r 
portions    contain    quantities  of    spi»dlc-c<?lls — true  »arcorua-ctU 
Clinically  these  tumors  do  not  act  like  the  much  more  fretji 
myoioala,  but  like  sarcomatA.     Some  piitliologistn  assume  lb« 
tbeäC  cases  there  haa  beeu  a  development  of  a  sarcoma  io  sfibr 
but  it  is  more  natural,  frooi  the  predominaacc  of  the  ttigni,  tod» 
the^e  tumors  as  üarcomatoas.j 

There  are  two  things  that  would  induce  me  to  rcgani  fibpMil- 
lular  tumors  a-i  myomata  :  i.  c.,  the  oval  and  finally  rod-ltke,  «jrr 
form  of  the  nuclei,  and  the  very  distinct  arrangement  of  Uie  Bbrwi 
IitycrK  into  bundles,  while  the  indiriilual  fibre-cells  aro  isolated  riih 
difficulty,  fterhapä  only  by  aid  of  the  recognized  chemical  ffiHu 
At  tlic  sumo  time  the  »oil  in  which  the  tumor  is  develo|Mr<l  iimj 
important ;  the  probabilities  for  a  myoma  would  t»e  very  gml  4 
the  neoplasia  occur  in  the  substance  of  the  utenia. 
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of  lUDKOUr  CrII-bUDdh.-*. 

Fibromata  are  capable  of  some  anatomical  mctaraorpbotCi^  f^ 
Tial  niiicuus  sofleninjr,  great  serous  infiltration  (brawny  appMnn« 
and  consistence),  caliilicatioii,  and  even  true  ossification, are  wl «n 
lare.    Sapcrficiai  ulceration  is  quite  frequent  in  fibromata  lyin^'l''* 
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idnr  a  macous  membrane;  tt  result«  from  cxlcmnl  Injurie.^  in  tiie 
uBUft!  way.  Tiie  uloer,  thus  fomjpd,  often  Bhows  good  granulations 
and  suppuration,  and,  under  favorable  circumstances,  it  may  be  brought 
to  ctoatrize.  Fibrous  tissue,  tbough  apparently  poor  in  vessels,  often 
ormtaios  quite  a  number,  both  of  artcriea  and  veins,  as  may  be  »liowu 
by  injecliuns;  occasionally  a  very  course  cavernous  net-work 'of  veinn 
forois  in  it  (see  Fig.  117) ;  arteries  and  veins  arc  so  iutjinately  united 
xrith  lUe  tissue  of  the  tumor,  tbal  their  adventitin  nio&tly  disappears 
in  it,  so  tliat,  in  case  tbey  are  injured,  they  cannot  retriict  eiiber  trans- 
rcirgely  or  longiludiually,  and  ibey  remain  ^ping.     This  is  tlin  ana- 
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dtiMlft,  T*««il*  or  «enll*  (Hirnn«(iBjTitn«!)from  tfaQthl^h,  l*ij(>r)«d  thnmjrh  «m  «Hrrj;  (k,  wir- 
I'nmn«  vcliiH;  e.  pl-riilur  n'lrtilarlv-'irriti.iMl  vHrin  of  ■  ciiM*  Abrom»  iiaju-lbrunu  \)  o( 
the  HbtlumiijiJ  wBLlii,  LnJiK-tt'ii  ibrouL'ti  o  ««in.    Ma^iilfl^  00  dlan)«l«r*. 


tomical  mechanical  cause  for  bleediug  fwni  fibrumiita  bt-ing  so  pro- 
fiise,  and  why  frequently  it  is  not  arrested  without  ariifieial  aid.  The 
rigid  gaping  opening  of  tlie  vessel  renders  the  formation  of  a  thrombus 
very  diificult.  Occasionally,  in  large  uterina  and  in  periosteal  tibro- 
mata,  we  fiud  lacunar  fissures  GUed  with  thin  serum ;  possibly  tbeao 
are  ectatic  |>uUioIogical  newly-formed  lymph  sinuses ;  there  are  no 
certain  observations  on  this  point.  Ojvities,  as  lar^  as  llic  head, 
filled  with  serum,  also  occur  in  uterine  fibromata  {Spencer  WdU). 

The  lorailiz-ition  of  fibroma  varies  greatly  j  of  all  the  organs  the 
laterus  is  moat  frequently  aBbctcd  (if  under  the  general  term  "  fibroid" 
toclude  layo-fibroma) ;  here  tbeao  tumors  ocoasiouullv  attain  an 
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imonnous  sizr,  and  then  not  unfrcqucntlf  calcifv.  Tliey  Are  uaoalh 
rotindtsh,  and  ure  distinctly  nud  ülmrply  bounded:  ihcy  are  OKMt  fntm^ 
quent  in  the  body  of  l^e  orpin,  rarer  in  the  neck,  nnd  hardly  evcv^ 
occur  in  tlie  vnginal  portion;  tiic.vr  growth  pmgrossrs  upward  wf^i^ 
duvTQward,  lUnt  is,  into  the  abdomen,  gradually  stretching  the  peril^^ 
nieuin,  or  thnmgh  the  os  uteri  into  the  vagina.  In  the  latter  dircoti^^^ 
the  tumors  continue  to  grow,  beoome  pedunculated,  aud  often  gi^j- 
rise  to  severe  hiemorrhages ;  tliey  are  colled  Jiöroui  uterine  polypi. 

Fibromata,  starling  Ixoni  the  periosteum,  are  quite  frcqui^t  •  tk^^ 
arc  almost  always  fibro-aurcomata,  i.  e.,  they  are  composed  of  fit**-»! 
and  spincil<>-sliu{>ed  cells,  the   latte-r  may  even  pre]>onderate  (6brv>|^ 
Rarcomu,  Jiokitanaky).     Tlic  periosteum  of  the  bones  of  tJie  akuU  ^^^ 
face  is  particularly  liable  to  ttiis  disease,  especially  the   inferior  turfa^ 
uated  bunc  ;  from  tliis  point  fibromata  project  into  llie   nitsal  cariUa 
and   fauces  as  polypous  growths  (fibrous  naeo-p/iart/nffeai  polmfi- 
by  pressure  they  may  cause  reab^orjitiDn  of  tlie  bone  and  grovkia 
the  cranium  or  antrum  Highmori;  they  are  particularly  vftRculat   J 
have  also  seen  Gbrumata  ou  the  pcriostcuui  of  the  tibia  aud  clBTi<'lc,iDÖ 
in  bone  itäclf,  as  in  the  up|icr  maxiUu,  where  I  have  met  strange  an^ 
binatioiis  of  chondroma  and  libromo.     ].Ast  ly,  we  liovo  to  mentiuD  llai 
fibromaiA  arc  not  rare  in  and  on  tlio  nerves  (Fig,  118),    Frequently  dl 
tumors  occurring  on  ncrv-es  ar«  culled  neurvmata^  but  Ibcy  aro  diatio- 
guisbed  according  to  Uicir  auatomicul  cliaructeristic« ;  moetncufonis 
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iet!nies  tlie  nerve-fibromata  fallow  the  nervc-t runic«  and  fnrm  ncn3- 
iilar  corrls  (plexifonu  neuromata,  Vnmeuil)  (Fig.  UK),  on  whose  cod- 
fluenwi,  as  already  stated,  the  peculiar  appearance  of  the  cut  surface 
of  the  Bbroma  (Fi^.  115)  occasJonftllj  depends.  Fibroma  is  rare  in 
the  subcutaneous  ct-llular  tissue;  in  the glanda, except,  perhaps, in  the 
mamma,  it  hardly  ever  occurs, 

Tlie  filimua  tumors  just  enumerated  are  particularly  apt  to  develc^ 
in  middle  19;;^  (from  thirty  to  fifty  years) ;  they  are  rarer  in  youth,  and 
Btill  more  rare  in  advanced  age.  When  wo  find  thorn  in  the  uterus 
of  old  women,  there  will  probably  have  boen  there  many  yi^ra.  Only 
fibroid  neuromata,  and  bone  and  periosteal  fibromata,  occur  in  young 
persons, not  exactly  in  children  (though  1  saw  one  case  of  neuro-filirom^ 
in  a  boy  seven  years  olJ),  but  iisuuUy  after  puberty.  Fibromata 
are  somewhat  more  frequent  in  women  than  in  mcu ;  uterine  Bbroinata 
develop  about  the  thirty-fifth  to  the  forty-fifth  year,  althou^'h  the 
trouble  from  them  is  often  experienced  later;  they  ai-e  ruthcr  more 
frequent  multiple  ttinn  solitary ;  periosteal  tihromata  usually  remain 
BoUtar}%  but  not  unfrequently  return,  though,  perhaps,  not  for  years 
(regional  recurrence ;  relation  to  sarcoma).  Usually  the  growth  of 
fibroma  is  purely  central,  and  they  are  not  infectious;  but  infectious 
fibnimata  are  said  to  occur.  Several  sueli  tumors  near  tngt^ther  unite, 
infiltrate  the  surrounding  parts,  and  occasionally  cause  fibroid  degen- 
eration of  the  neighboring  miDwrlos,  hones,  and  Ivmphatic  glands.  The 
infectious  fibromata  that  I  have  seen  were  always  fibni-sim-omata; 
like  pure  sarcomata,  they  may  ap[>car  as  metastases  in  the  lungs. 
Fibromatous  acuromatu  are  quite  firuqucutly  multiple,  especially  in 
diSerenl  brauchcs  of  the  same  nerve.  Some  time  since  I  extirjiated 
sis  neuromata  from  one  man  ;  three  from  the  left  ami,  three  from  the 
left  lower  extremity.  Cases  have  been  seen  where  there  were  twenty 
or  thirty  neuromata  at  once. 

Pure  fibromata  usually  grow  very  slowlv,  snd  in  age  their  growth 
is  occasionally  cbcckccL  Tliis  is  best  known  of  fibroma  of  the  uterus, 
which  usually  ceases  to  grow  after  the  change  of  life,  and.  then  ofteu 
becomes  calcareous,  Comhinntions  with  other  tissue-formations,  es- 
pecially with  sarcoma,  as  alrcaily  stated,  occur,  and  Uikc  place  in  such 
a  way  that  the  primary  tumors  present  a  fibrous  consisteuee,  while  the 
recurring  tumors  and  secondary  tumors  resulting  from  infection  are 
soft  cellular  sarcomata,  I  have  seen  such  cases.  A  man  about  twen- 
ty-fivft  years  old,  of  healthy  appearance,  had  a  (ibro-sarcoma  aa  lat^ 
as  a  walnut,  in  the  abdominal  walla ;  it  was  entirely  removed ;  a  new 
tumor  appeared  in  the  wound  ;  subsequently  several  soft  tumors  ap- 
peared at  other  point«  on  the  surface  of  tlie  body  ;  at  the  same  time 
Uie  patient  became  marosmio  and  died  in  a  few  montlis;  the  whole 

/ftjng  was  filled  with  soft  sarcomntous  tumors. 
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[Fibromata  of  the  abdominal  walls  which  usually  start  from 
hlieath  uf  the  recti  mimclps  or  iho  .iponcurofifg  of  the  oblit^ue  musclg 
and  passing  inn-ard  unite  with  the  peritonieum,  grow  rapidtr  and  in 
this  re«|>ect  roBenible  surcoma.  Lately  I  saw  a  womau,  thirty-nis«^ 
yean)  old^  who  for  years  had  a  ulerint!  fibroid  as  large  as  a  chilr|%H 
hi-ad,  in  whom  v>'At>  devtilupvd  a  fibroimi,  the  Kizti  of  a  plum,  in  rlie 
abduiuinal  wall«,  which  was  painful  Hpoutaucuutily  aa  well  a«  oo 
pressure.     Posoibly  thifi  was  a  neurofibroma.  • 

Large,  dceply-suated  fibromata,  with  broad  baws  not  aooenih 
for  operation,  are  met  with.     Surgery  haa  made  ^eat  advaoeoii 
such  caaes  of  late  years  ;  aod  immense  fibromata  have  been  rcmoroii 
alone  or  with  thu  ntcruü  by  abdominal  section.     Fibroids  of  stnillcr 
size,  proje<-.ting  into  tho  uterus,  after  dilatation  of  the  o*  uteri  inj] 
enucleatL'd  and  removed  thmugli  the  va<rina.     A  reUTStm  for  lliif^ 
operation  not  being  done  more  frequently  than  it  baa  been,i>tht^ 
filifflit  amount  of  annoyance  uitually  caused  by  such  tiuuon;  irni 
the  fart  that  iu  time  they  cease  to  ffrow,  «o  that  often  it  u  UDJu»- 
tifiablc  to  mibmit  the  patient  to  any  dangernim  operaiion.    OfUt«, 
too^  in  larce  uterine  fibroids  snbcutaneoufl  injectiona  of  ergotiDitj 
have  proved  ftiicceAsfnl.     I'nder  thiü  treatraeut  the  tumoiH  Antiki 
away,  or  at  least  the  hiemorrhagea  ceaae.] 

After  whiit  bus  been  said,  tiio  diagnosis  of  fibroma  is  not  difficslt, 
iJie  conftiateiit-e,  locality,  age^  mode  of  atUichmcnt,  und  fdnn  of  tbe 
Lumor,  Hluiijfti  nlways  lead  to  its  correct  recognition. 

The  tnatmeut  i-onsisljs  exclusively  iu  the  rcuio>'uI  of  tbe  lanwii^ 
When  practicable,  this  is  f^nerally  done  with  tbe  kuife;  liul  pedua 
culated  or  bunging  connective- tissue  tumors  and  fibrous  polypi  idoiii 
nf  other  nictbo<is  of  oiwrntion.     Formerly  tbe  lignture  was  nntcii 
sorted  to  in  such  cases,  i.  c.,  the  ixkücIc  of  the  tumnr  wa«  tii^il  H^itlyj 
witli  a  thread,  so  that  It  became  gangrcnoas  and  fell  off;  this  mtt 
waa  cboaea  especially  in  cases  where  bleeding  from  Üie  cut  urfiice' 
was  feared.     Ligation  has  the  great  di'^advunta^u  th»t  thcu  thetuaior 
decomposes  in  or  on  the  body,  and  tliat  the  Üguture  must  be  lij^hlcnni 
several  times  before  it  outs  through  ;  this  mtiy  induce  severe  laenw' 
rtuge.    Tb«  ligature  may  be  combined  with  incision,  by  cutting  cd 
Ute  tumor  in  front  of  the  ligature,  and  leaving  only  part  of  tbe  pediiir 
to  bcc<ime  detached  spout aneously.     Iu  the  nnres  and  piiarvux,» 
well  as  in  the  vagina,  there  b  of  course  great  difficulty  ni  applyiigt 
ligature,  and  for  this  puq>oac  numerous  instruments,  simple  omlocm- 
plicated,  so-calle«!  loop-bearers,  have  been  couslrucltil,  by  mcmoi '^ 
which  the  ligature  is  pnssed  over  the  tumor  on  to  tbo  pedirlf^    llul 
the  ligature  is  now  so  generally  rejected  and  so  little  uaed,tbfcfill 
ihvsc  instruments,  some  of  which  are  very  ingcnir>U8,  aro  for  Uwovni 
piirt  only  of  historical  value. 
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[^mplc  ligation  of  tumors  is  rarely  Hone  now  ;  in  its  place  i»  urgiI 
the  clastio  ligature,  whicli  in  more  energetic  and  certain.  For  thia 
pnrpos«  Hiinplti  rubb(>r  tiratuage-lube»  of  TariouH  caliber,  or  Hulitl 
rubber  Ugüturca,  are  empluyeil.  The  w.hute  ptHÜcle  may  be  ligaUd 
uL  once  or  in  fiortion»,  by  thrusting  »  tr<Krar  Oirough  the  base  of 
ibe  podicie  and  pfisbiiig  ligatures  thruugb  the  cniiula,  »ti'd  ligatiiig 
different  portioQii.  'J'he  tila«tic  ligature  »hould  be  drawn  as  light 
as  po5!i>ibl^»ao  an  to  cut  off  the  circulation  ;  to  prevent  the  ligature 
From  slipping,  txvo  needles  may  be  thni.'tt  through  at  right  angle«  Ik'^ 
tween  the  ligature  and  tumor.  Wht-n  tlie  ligation  h.a«  bpen  done,  the 
ligatures  cut  through  quite  üüou  ;  but  this  i*  not  generalty  waited 
for,  the  tumor  being  ofteu  removed  by  the  thcrrawautery  :  in  doing 
thii«  it  is  well  lo  keep  below  the  neediest,  «o  the  ligature  may  bold  well.  J 

But  the  tiesire  to  remove  peilunculaled  tumors  without  liiemor- 
rhage  is  still  (iirong,  and  haa  lately  led  to  new  iiistrumcnl.s  and  new 
methods,  which,  however,  conld  not  have  become  fiopular  before  the 
introdnctifin  of  chloroform.  Cntjf/iiuff  and  hurnitiff  oti  have  now 
taken  the  place  of  the  ligature.  Kfrtturmtnt  as  done  by  Chnxtiaif/nati 
ve  have  already  described;  tbijt  uperatiufi,  if  done  hIowIv,  is  fol- 
lowod  by  no  hiemorrhage,  even  from  arteries  of  the  diameler  of  the 
radial  ;  the  nculting  wound  is  jierfectly  smooth  and  regular,  and 
heals  well  without  much  Blonghing  from  the  surface ;  nlthongh 
lucmorrbage  is  not  ct-rtainly  avoide<l  in  all  caftes,  it  is  in  nioH ;  the 
instrument  is  made  of  various  sizes ;  (he  smallest  may  be  passed 
into  (he  nose,  and  wiih  it  we  may  readily  crush  off  small  peduncu- 
lat(MJ  naso- pharyngeal  polvpi.  The  (fuhunw-cauätic  of  MüUleätn^tf 
is  a  method  of  similar  effect ;  its  object  is  to  heat  a  loop  of  platinnra 
wire  between  the  two  poles  of  a  galvanic  battery,  and  with  it  burn 
through  the  base  of  the  tumor  ;  the  rcKuU.  is  asimull.aneitiis  division 
and  arrest  of  hiemi^rrbago  ;  the  latti-r  faila  about  as  often  as  it  does 
in  Aeraseracnt,  that  \%  very  rarely—  hence  this  method  i»  advisable 
in  oertain  ca*cs.  The  trouble  in  preparing  a  strong,  active  battery 
(which  is  (juite  expensive)  is  such  that  galvano-causlic  will  probably 
never  come  into  po"cral  use ;  in  spite  of  its  elegance,  it  has  been 
strangled  almost  at  its  birth  by  the  introduction  of  lbe^ra*enr; 
the  medical  public  has  already  decided  the  question  ;  almost  every 
operating  surgeon  has  an  ßcraseur,  only  a  few  hospitals  hare  gal- 
vaaoKianstir  apparatuses. 

As  reganls  ojK-ration  for  non-pedunculate<3,  more  deeply-seated 
fibromata,  some  of  ihein  are  not  at  all  accessible  to  surgical  Ireat- 
oient  ^  we  cannot  recommend  cutting  uterine  fibnjmata  out  of  the 
abdomen,  not  becnuÄe  the  operation  is  excessively  dangerous,  bu» 
because,  in  the  course  of  time,  thei^e  tumors  usually  come  to  a  stand- 
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still,  and  Mic  atmojancc  they  cause  rurely  l>a1aiici;s  th<*  daiij^cr  to  lift 
As  re;»urds  those  (ibromutu,  also,  which  am  not  daii^rerous  frum  tli 
seat  or  growili»  but  to  operate  on  which  woulU  be  dangerous, 
should  bear  in  mind  tliat  these  tumor«  grow  very  slowly,  often  come 
to  a  halt  in  advanced  life:  hcnoo  wo  should  not  undertake  such  opera' 
tions  too  hastily,  or  urpe  them  too  stronjrly.     But  there  nrc 
coses  where  we  may  and  must  operate  without  hesitation ;  extensiv 
frequently-rejieatcd  hainiorrhages  from  an  ulcerated  fibroma, 
eiiod  destruction  of  bone,  or  protrusion  into  the  akull,  arc  u 
indications.      In  tieuro-fibromuta  the  pain  is  sometimes  so  severe 
the  patients  strongly  urge  operation,  crcn  if  we  have  to  tell  tbeoi 
that  paralysb  of  the  parts  supplied  by  the  ncr\-e  affected  would  be 
the  necessary  result^  for  we  almost  always  have  to  excise  a  portioo 
of  tlie  diseased  nerve  which   possibly  still  performs  part  of  it«  lu 
tions.     If  ihe  neuroma  be  painlcj^  it  would  be  foolish  to  excise  it 

a.  LIPüiL\TA-rATTV  TDM0B3. 

Of  eoiu^e,  the  disposition  to  formation  of  fat,  when  H  doe» 
exceed  a  oerlain  point,  is  not  rcgnrdcil  as  a  morbid  diathesis,  but 
rather  as  a  sign  of  good  nutritive  condition,  and  varies  with  the  age, 
being  greatest  between  the  thirtieth  and  fiftieth  year,  and  being  efr 
sentially  favored  by  a  qutet,  pleasant  life  and  phle^matio  disposi 
We  only  begin  ty  regrird  it  as  a  disease  when  it  induces  functiooil 
disturbance  of  different  orgnns,  or  uf  the  organism  at  Uu^,  or  if  the 
developmcDt  of  fat  be  limited  to  a  small  part  of  the  body,  when 
appears  as  a  fatty  tumor. 

[Fatty  tumoni.  or  lipomatjt,  are  an&Iogons  to  the  normal  type  of 
falty  tisiiue  in  the  embryo:    IhUit  haa  found   that  in  the  embrjo 
the  fatty  tissue,  which  6u)>i»eqitoiitly  is  diffuseiL  develops  at  certain 
parts  of  the  body  a«  di^tioet  lobular  masses,  characterized  by  A 
ply  of  blood  independent  of  the  neighboring  liiwuea.    The  pecu 
eell«,  which  7(Mt  considers  distinct  from  connective  tissue,  durin; 
inlrantcrino  life  contain  umially  no  lai-gedrops  of  fat ;  hence  lo 
naked  eye  they  elosely  resemble  gland-tissue.] 

The  anal.omir.ll  formation  of  fatty  tumor»  is  simple  :  they  const 
of  fatty  ti?isue.  which,  like  the  sul)cn  tan  eons  fat,  i*  divided  into  lobe» 
by  connective  tissue.  Xlnn  connective  tiasne  m-iy  be  more  or  less  de- 
veloped, and  the  tumor  may  conRe<inently  bo  f^metime»*  firm  (fi 
matons  lipoma),  sonietimes  «öfter  (simple  lipoma).  The  i^hapc 
uHually  round  and  lobular,  and  the  falty  ma-«s  separaled  fn»m  llieail- 
jac-ent  Htniclures  by  a  thickened  layer  of  connective  tiiwue  (circa 
Hcribed  lipoma,  the  usual  form),  and  may  readily  be  separated  fro 
Che  part?  around  ;  luurc  mrcly,  lipoma  appearii  as  a  corpulence  limit 
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ne  pAti  of  the  body,  lu  a  sn-elling-  williout  distinct  boundsiiea 
(diffuse  lipoma).  The  seat  of  lipoma  is  mofit  frequi-iitty  in  the  Bubcu- 
taocoiia  cellular  tissue,  especially  of  the  trunk;  these  tumors  are  mohl 
frequeut  on  the  back  and  abdamitial  walls ;  tbey  are  rarer  ou  the  ex* 
Lremitics  ;  in  the  syuovUl  foldti  and  tufts  uf  the  joiuts,  as  well  as  iu 
llie  slieatbs  of  the  tendons,  there  may  be  an  abnonnal  devclopnieut 
of  fat,  so  that  tlie  fatly  masses  uiay  »ccui  bnuicbcd  like  a  tree  (lipo- 
ma arborescens,  J.  Müiler) ;  tliis  is  an  aanlogy  to  the  fatty  proUfent- 
tiun  in  Uie  processes  of  Üic  pcritonfeum  of  the  coIod  (appendices 
epiploic^)  and  other  serous  membranes,  but  it  is  exceedingly  rare. 
The  g-rowth  uf  lipoma  is  always  very  slo\r,  its  derelopment  is  hardly 
ever  accompanied  by  pain,  unless  it  comes  close  to  a  nerve  and  presses 
on  it,  whieh  nirely  happens.  Fatty  tumors  may  atUun  a  prcat  size ; 
the  patients,  being  little  troubled  by  tlieni,  nirely  foel  obligetl  to  have 
them  removed  earlv.  Henco  lipomata  g-row  to  enormous  tumors ; 
feoently  I  removed  one  from  the  back  of  a  woman  ;  it  be^a  under 
the  right  scapula  and  reached  down  to  the  ealres  ;  al>ove,  at  its  base, 
it  was  the  same  circumrcreucc  as tlic  larger  partof  the  piitient^s  thigh, 
bdow  it  was  almost  twice  as  large.  Secondary  changes  iu  these  tu- 
mors are  not  very  frequent,  but  the  thick  connective-tissue  partitions 
io  the  tumor  may  calcify,  or  even  ossify,  and  at  the  same  time  tlie  fatty 
tissue  may  change  to  an  oily  or  emulsion-like  fluid.  The  skin  covering 
the  tumor  Is  gradually  cxpauded,  and  at  first  is  usually  much  thickened, 
and  occasionally  colored  brown,  but  generally  remains  movable  over  the 
tumor;  exoeptionally  there  is  an  intimate  adhesion  with  the  newly- 
formed  fat,  and  then  a  superficial  ulceration  of  the  cutis,  which  in  such 
oasea  is  entirely  atrophied;  this  ulceration,  whicli  may  be  induced  by 
l^xtemul  irritation,  rarely  goes  deep,  although  parts  of  the  fatty  tissue 
I^Bjr  become  gangrenous;  under  such  circumstances  there  are  almost 
always  formed  ulcers  with  slightly-developed  granulations  and  serous, 
badly-smelling  secretions.  Com  hi  nut  ions  uf  lipoma  with  soft  fibroma, 
with  myxomatous  sarcoma,  and  with  l^-mphoma,  do  occiu*,  although 
rarely.  In  lipoma  T  have  several  times  seen  considerable  cavernous 
dilatation  of  the  veins. 
H^  A  di^osition  to  the  dcrdopmernt  of  lipoma  most  frequently  extsta 
^t  the  time  of  life  when  the  tendency  to  development  of  fat  geDCrally 
is  greatest,  between  the  thirtieth  and  fiftietli  years ;  in  children  it  is 
rery  rare,  still  it  occurs  congenitally  on  the  buck,  neck,  face,  as  well  as 
on  the  toes,  with  coincident  hypertrophy  of  the  bonea  (giant  growth) ; 
tliey  grow  little  after  birth.  Usually  there  is  only  one  lipoma,  and  it 
grows  very  slowly;  indeed,  it  may  remain  at  one  point,  especially  in 
old  persons.  In  the  subcutaneous  cellular  tissue,  develo]niient  of 
muJlii)lc  lipcrna  has  been  frcqucully  seen;   cases  have  been  noted 
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vhaet  fifly  or  mora,  ustmlly  small  lipomftta,  were  dcrolop«!  at  ov.», 

guhsequently  thcty  ceased  to  grow.  Multiple  Upomata  are  often  rnixed 
tumors.  Simple  lipoma  is  never  iofeotiutuj;  btnicc  it  ncvor  recurs  aA« 
extirpation. 

Pressure  und  friction  are  cocasionaUy  observed  as  exciting  causes 
for  the  dpvi'lopnient  of  fatly  tumors;  there  is  also  a  moderate  degree 
of  hereditary  iiiduence  in  futty  disease  generally. 

Tlio  dia^KKÜs  of  lijioina  is  generally  easy ;  tlio  consistence,  the 
lobulur  feel,  ooeasioually  a  perceptible  cmckling,  from  compression  of 
iiulividiml  fat'lobules^  are  the  objcetive  syrapioius;  other  aids  for  eco- 
finning  the  diagnosis  are,  the  movability  of  the  tumor,  the  slow 
growth,  nge  of  the  patient,  and,  above  all,  the  region  of  the  body 
tliere  is  a  poAsibility  of  miKtaking  th<*m  for  tibrous  tumors,  narcomai 
lijH)malou»«avcmous  blood'tumors. 

The  treatment  consists  ia  removal  with  tlie  knife.  Healing  W 
Usually  preceded  by  free  discharge  of  gangrenous  tiesiie  from  the 
wound ;  in  very  liirge  lipoiimia  It  is  beat  always  U>  remove  a  jxHlioa  of 
the  akin  covering  it,  with  the  tumor;  after  Uieir  extirpation  er^'sipeloS 
is  quite  frequent,  especially  in  very  fat  patients.  The  larigest  lipoiaau 
mf.y  be  removed  with  good  result,  as  ttiey  usually  occur  in  penoos 
otticnviso  healthy.  Extirpation  of  difTusc  lipomata  is  more  uafavor» 
able  tlmn  that  of  tlie  cireumscrtbed ;  the  local  and  gt^neral  reactioa  is 
usually  more  considerable,  but  1  hare  several  times  performed  sud» 
oj>enition8  with  good  results. 


m 
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These  are  tumors  consisting  of  cartilage,  of  the  hyaline  or  fibnof 
variety.  The  micrffscopic  dements  of  pathological,  newly -JcvclopeJ 
cartUnge  iimy  varv;  oooasioDally  we  see  exceedingly  beautifid  round 
cartilngeK^ells,  «uch  as  are  particularly  found  in  the  embryo,  and  some- 
<rhat  smaller  in  the  articular  and  costal  cartilage;  but  ituch  a  oompleta 
cliange  of  hyaline  c:ul>stance  to  a  homogeneous  mass,  as  b  the  rule  ill 
normal  curtilage,  is  mure  rare  In  chondromata ;  frequently  the  intc: 
cellular  substjuicc  pcriaiiiing  to  tlie  difTcrcnt  group«  uf  cells  is  disticd^ 
und  between  the  hirge  groups  of  cells  the  hyaline  substance  forms  6b« 
filaments.  The  latter  is  the  cause  of  sections  of  cartihge-tumut» 
having  the  appearance  of  being  traversed  by  capsular-Hke,  comraum- 
eating  connective-tissue  meshes,  trhich  even  to  the  naked  eye  sliowti 
kind  of  net-work ;  the  bluish  or  yellowish  gUstenlni?  cartilage  is 
erabeddtid  between  these  connective-tissue  striae.  The  tissue  of  ehotF 
droina  also  distinguishes  itself  from  thnt  of  normal  cartilage  by  tfas 
fact  tliat  the  foruv^-r  is  usually  vastmlar  in  the  above-mentioned 
fibrous  striie,  while,  as  is  well  known,  the  latter  has  no  vessels.    IV 


Cxbsof4uuii7  (onm  uT  uLrtlkRP-Kaui«  rt>oni  cbondronutt.  dümd  from  m«i  tod  dqg«. 


^V  In  slinpe,  c)iondron)at&  are  usualljr  roucdish,  nodular,  sliorpl^ 
bounded  tumors,  which  mny  grow  to  the  size  of  a  oian's  lic-ad,  or 
larger.  At  first  their  growth  is  almost  ptirely  oentrn] ;  subsequciiily, 
however,  the  tumor  eularges,  partly  from  tlic  occurrence  of  new  Utax 
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of  disease  in  the  immediate  vicinity,  partly  Troin  Ininsfonnation  of  i\ 
aJjuceiit  tissue  into  cartilage  (local  infection).    Among  the  aaatomicalj 
metanmrphoseSf  the  pulpy  and  mucous  softening,  and  tlic  ossificatiuaj 
of  individual  parts,  have  been  alrejuly  mentioned ;  the  fonucr  cauüci 
muoous  cysts  in  these  tumors,  which  give  a  feoUiig  uf  partial  Quctim- 
tion  to  the  otherwise  hard  chondroma.     It  ia  ima^able  tliat^  wilb 
complete  ositiBcatiou  of  the  chondroma,  Uic  tumor  would  cease  to 
grow;  and  this  has  been  seen  in  some  cases,  atthougb  rarely.    In  Urge 
chondromata  superfidul  ulceration  is  apt  to  occur,  especially  if  the 
akin  is  very  tense,  or  £rom  occasional  traumatic  irritation,  but  it  is  of 
no  great  iuiportanco.     Ulcorulivc  central  fiofieoing  and  pcrfomtioni 
outwardly  arc  rare,  but  once  1  saw  it  occur  in  a  typical  cboudroaiOri 
the  size  of  a  large  spplo,  on  the  sheath  of  one  of  tlie  tendons  of  thftj 
foot, 

Virchow  calls  the  ossifying  cell-layer  between  the  periosteum  and. 
growing  bone,  osteoid  cartilage ;  hence  he  terms  periosteal  and  osai* 
fying  turnorR,  wliich  have  a  formation  similar  to  this  osteoid  cartilage, 
"osteoid  chondroraata."  1  am  doubtful  about  any  one  being  able  to 
distinguish  sueh  Lumnrs,  which  I  h&ve  nfu^n  examiiieil,  from  |>cno0teal 
ossifying  round-eel le<]  or  spindle-celled  saroomata;  heuoe  I  prefur  not 
sepamting  Virchote'M  osteoid  chondroma  from  the  aaroomata. 

Occurrence.  Cartilage-tumors  are  particularli  apt  to  develop  on 
the  bones.  The  ]}hul»ngcs  of  tLe  liaiid  and  the  metacarpal  bones  an 
the  most  frequent  scat  cf  cliondromata;  much  more  rarely  the  uulv 
gous  bones  of  the  foot.  On  the  hand, cliondromata  are  almost  alwsvs 
multiple;  thoy  even  occur  in  such  numbers  that  scarcely  a  finger  re- 
mains &C0  from  tbcm,  The  bonos  next  most  liable  are  the  femur 
and  pelvis ;  here  the  tumors  attain  tlio  largest  size,  and  lead  to  con>- 
plete  destruction  of  these  bones.  Chondromata  are  rarer  on  tl>« 
bones  of  tlie  fjice  and  skull,  but  somewhat  more  fre^pient  on  the  rila 
and  scapula.  Tbey  occasionally,  but  rarely,  develop  in  the  sbeatiu 
of  the  tendons.  In  the  soft  parts  also,  especially  in  the  glands  (tcfr 
tides,  ovaries,  mammxe,  sulivary  glands,  etc.),  cartilagiuous  growths 
have  been  observed,  sometimes  in  the  shape  of  fully -developed  ebon* 
droma,  sometimes  as  single  pieces  of  cartilage,  with  a  prcdomioance 
of  satxjomatous  or  carcinomatous  growth. 

The  development  of  chondroma  is  chiefly  peculiar  to  youth ;  not^ 
that  it  occurs  exactly  in  children,  but  shortly  before  the  »go  of  pu- 
berty. Most  chondromata  arc  referable  to  this  age,  even  if  the^  ars 
tirst  recognized  much  later  in  life.  The  tumors  oocasionally  develop 
after  injury,  grow  very  slowly  for  twenty  or  thirty  years,  and  ooca- 
sionally seem  to  cease  growing  entirely.  I  have  heard  patteuts  as- 
sert tliat  the  tumors  had  remained  unchanged  for  years«  and  schd«  a» 
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tiai  clciat-uts  and  conneclirt'-lissHO  (ramowork  mny  become  gvUliiiotB 
(mucous,  colloid,  niysi^umtnus)  in  tibronia,  cliondroma,  and  enrcotxte 
as  woll  as  in  adenoma  and  glandular  cancer,  we  must  alwayi  ^^ 
Krve  very  purticularljr  what  we  have  be/ore  ua :  frequently  we  MluhU 
be  in  doubt  about  the  Higmficanco  of  Uic  bistological  ek'tnonta,  ^. 
well  as  about  the  proper  uamc. 

Tlie  only  treatment  is  removal  of  the  tumor,  if  it  csii  1«  dr^- 
witliout  endangering  life.     Of  course  we  wquld  not  interfere  with  (fa^H 
cliondromata  of  the  pelvis,  which  are  usunlly  very  large ;  tboee  of  üb^ 
thigh,  which  are  generally  very  lurge  when  the  patient  applies  ^ 
treatment,  can  only  t)u  gotten  rid  of  by  exarticulation  of  the  femur 
und  we  should  scarcely  do  this  before  spoiituiteou»  fracture  Of  Um 
extremity,  from  disease  of  tho  bone,  has  rendered  it  useless.    Cboit< 
ilroniiitn  of  the  fingers  are  most  frcH-iuenily  snbjects  fur  opcratiofi,  xkh 
becnnsc  they  are  painful,  for  they  are  usually  free  frotn  pain,  but  Ixs 
cause  they  impair  the  funetiun ;  this  takes  place  very  slowly  umI 
graduallv,  hi'iice  the  tuuiors  nill  have  attained  a  considiintble  st«. 
So  long  as  the  putiL-nls  eau  use  their  nodulated  swollen  fingen,  tbev 
oeither  urge  tlie  operation,  nor  can  we  urgeutly  adriso  them  to  siiU 
mit  to  lU     As  regards  ihe  mode  of  operation,  in  nuny  coses  where 
the  tumor,  even  if  firmly  adherent  to  tlie  bone,  is  seated  ktenltf,it 
would  be  natural   to  try  dividiug  the  shiu,  and  pushing  it  and  dw 
tendons  to  one  side,  then  removing  the  tumor  willi  tho  kuifo  or  «iv. 
Uut  this  is  rarely  practicable,  if  we  would  remove  the  eotire  tunnr, 
whioh  is  im|>crativcly  necessary ;  for  often  the  oartilagiDous  mus  to- 
tirely  pervades   the   medullary  cavity  of  the  bono.     Moreover,  kft«r 
such  an  o])eration,  there  may  be  scrcrc  inflammation  of  the  sheath  of 
the  tendon,  as  a  result  uf  which  the  finger  may  remain  stiff.    Tbeie 
have  not  been  enough  careful  observations  to  verify  Dit^mhatXt 
assertloj),  that  any  remnants  of  tho  chondroma  that  may  be  Icftoasiljr 
and  become  stalile ;    hence  the  removal  of  chondroma  front  bom 
should  be  limited  to  few  cases,  and  to  those  where  the  tumor  is  «till 
small.     If  the  tumurs  have  attained  a  considerable  sixe,  we  postpono 
exarticulalion  of  the   fingers  to  a  time  when  the  tumors  ahall  hM 
rendered  the  hand  entirely  useless. 


4.  OSTEOM  A  TA-EX08TOSE8. 

By  this  term  wo  designate  abnormaUy-foraied  mawes  of  kar, 
which  are  circumscribed,  and  have  an  independent  growth,  sot  d^ 
pending  on  a  chronic  inflammation.  Formation  of  bone  »lao  oonn 
oecasionally  in  other  tumors,  especially  in  those  forming  in  bcwv« 


^^jkm 


(very  irregularly  8bnf>ed)  occur  ia  ovarian  cysts  aod  in  the  antrum 
HigUmuri,  but  tliat  on  llie  t<;i:tU  tbcmsclvcs  uutgjoMilis  of  true  ivory 
matter,  ivoty  exostoses  (oJontoma  of  Vtrc/ioic)  have  been  observed; 
but  tbc»e  are  very  rure,  and  may  be  regarded  merely  as  curiosities. 
Exostoses  consist  partly  of  spongy  boiie-sul»st,inre,  like  that  in  the 
medulbiry  civity  of  bones,  partly  of  ivorj-likc  substance,  like  that  in 
the  regular  lamelLe  of  the  cortical  substance  of  the  hollow  booca; 
hence  we  shall  diätiugutsh  apotvfy  exo4toacs  and  ivorj/  exo^oea.  A 
tliird  fonn  of  ostoouiuta  is  foruied  by  the  oesificatioa  of  tendons,  fab- 
elte, and  musL-les,  whose  right  to  be  classed  among  tumors  is,  liow> 
ever,  doubtful. 

(a,)  Spongy  exorion«»^  with  cartilaginous  covering  (exostosis  cop- 
tiUiginie).  Tlu^so  tumors  occur  almost  exclusively  on  the  cpiph^ica 
of  tlie  long  bones ;  they  ore  outgrowths  from  the  epiphyseal  cartilages, 
wliencc  Virchoto  very  properly  calls  them  "  lkch07tdro»U  osai/ican*'" 


P0dnt)CTilit«d  ffpoDK7  nostotU  ttom  tb«  loircr  rod  of  the  taoHtr,  titer  Aofl. 


intimately  connected  with  the  spongj  substurioe  of  the  epif^jses,  so 
llmt  the  hard  tumor  is  immovably  sentcd  on  the  bone.  From  the  tui- 
ture  of  these  exostoses  they  can  only  oociir  in  young  persoDBL  Ac- 
cording to  my  ot>sen*ation,  tibia,  fibula,  und  humerus,  are  their  ino*i 
frequent  Bea^ 

(ft.)  Ivory  exoatoseg.  These  consist  of  eompaot  bony  substurce, 
with  Him-rsiuu  canals  and  lamellar  systems;  they  develop  on  the 
bones  of  the  face  and  skull  (Figs.  I'io  und  126),  on  the  pelvis,  scapula, 
prert  toe,  etc.,  and  form  rouudlsh,  Dodulatc<l,  or  smooth  turaora. 


703 


OSIfOlUTA. 


tra  oovcred  with  tweutjc  to  fiftj  long,  sharp,  bony  processes,  wlier* 
the  tcmluns  urc*  Btlackcd  to  tbu  bone  (Fig*.  y^g  jj^ 

127);  OS  if)  one  case  observed  in  Zurich, 
the  ossificAtion  occosionnlly  occurs  in  the 
fascia  of  the  muscle.  Cases  have  been  ob- 
•en-ed  where  this  ussificatiou  was  so  trxt^.-n- 
sive  that  oil  the  muscles  of  the  shoulder 
ami  aim  vrcre  ossified,  and  the  upper  ex- 
tremity could  not  be  riioved.  These  bony 
neoplasia-,  as  well  ns  the  so-called  exercise- 
bonegf  must  doubtless  be  rccrsrded  as  the 
product  of  chrütuG  iofliinunuliuu,  just  like 
the  true  bony  formations  that  are  abnorm 
mally  devdopod  in  the  membrnne«  of  the 
bruin  and  »pitiul  medulla.  Ity  exercise- 
bones  we  mciui  the  dcrelopment  of  bone 
in  the  deltoid  muscle,  pani^rularly  at  those 
points  where  Ihe  itiuskct  strikes  when  drJll- 
iu^.  But  these  bond's  form  in  few  enA- 
diers,  ami  their  dex'clopmeiit  presupposes 
a  tendency  to  the  formation  of  bone.  Os- 
sifioAtJon  of  the  tendons,  especialty  of  their 
point«  of  attÄclnnenL  to  the  bone,  which 
oocasionally  occurs  from  some  unknown 
cause,  is  also  rery  remarkable,  and  reminds 
us  of  a  similar  process  in  birds,  which  in 
them  is  perfectly  norrital. 

The  iiredisposltion  to  formation  of  os- 
teomata  is  allied  to  that  for  development  of 
cliondronmta ;  it  qImi  occurs  more  frcqueul- 
!y  in  (lie  young,  and  in  men  than  in 
women,  while  children  almost  escape  lU 
As  regards  epiphyseal  osteomata,  vhich  mig-ht  be  termed  ossifying 
ohoniiromatii,  they  of  course  cannot  occur  later  tliuu  the  twcnty- 
fouKh  yi'Jir.  But  other  exostoses  also  occur  generally  before  the  thii* 
tieth  year ;  obaer\-BtionB  on  this  point  ore  not  vcTy  numerous,  as  the 
diseaae  is  rare.  Tliis  experience  about  the  oocurrcncc  of  osteomata  in 
Ihe  young  is  the  more  remarkable,  as  it  stands  in  a  cerl^on  cimtrast  To 
the  general  rule  of  ossification  being  especially  apt  to  occur  tn  oM 
persiitis.  llie  cartilages  of  the  ribs  and  larynx  and  the  spinal  liga- 
ments often  ossify  in  advanced  age ;  tho  chalky  deposits  in  the  ar> 
tcriea  of  tlie  aged  also  form  part  of  the  almost  natural  senile  maras- 
mus ;  dex'clopmcnt  oS  osteomata,  howerer,  rarely  occurs  in  old  peraons, 


OstMin«  of  ihw  nrnwatar  attMfe 
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"wlion  siwh  tumors  are  founri  in  thfim  tlicy  bave  iwiially  tivvelop^ 
:n  youth.  Oateomata  are  just  aa  often  multiple  as  solitarv;  their 
growth  is  generally  very  slow,  and  is  ustinllj  arrL>sU'()  with  adranriog 
Hge.  The  gruwlh  of  upiphyücal  exostoses  ceases  after  the  skeleton 
has  completed  its  growth,  and  ita  spongy  subslante  becomes  luoro 
oompAct.  Ossification  of  tlie  tendons  and  muscles  rarely  goes  so  (ar 
«a  to  entirely  pre^-cnt  motion.  In  some  cases  development  of  boue 
Itas  been  observed  in  the  lung.  Tlie  inconvenienoea  caused  by  osteo- 
umta  are  not  usually  great ;  their  development  is  not  ac«>mpanied  by 
pain,  nor  are  tliey  sensitive  to  the  touch  ;  but  osteomala  in  the  vicin- 
ity of  joints  often  impair  their  functlou.  'WIicd  these  tumors  occur 
on  the  bones  of  the  face,  they  cause  unpleasant  defuruiities ;  exostoses 
on  the  big-l<io  prevent  wcariug  the  »hoc;  osslficaliun  of  the  tendona 
and  muscles  impairs  or  entirely  prevents  motion ;  but  unfortunately, 
ipuui  their  size  and  number,  operative  surgery  can  do  little  for  the  hit* 
r,  and  tlie  lees  so,  as  the  tendency  to  morljid  development  of  bonr 
still  oontinuoa.  The  Operation  for  exostosis  consists  in  sawing  or 
cbiBelling  the  tumor  from  the  bone  affected.  But,  as  the  latter  is 
occasionally  in  the  vicinity  of  a  joint,  the  articululion  miglit  thus  he 
t^wued;  it  Is  neither  advisable  nor  necessary  to  uuderlake  such  opera- 
ÜooB  unless  the  iiupalrment  of  fuiictioa  be  so  great  as  to  buluuce  an 
operation  dangomiis  to  the  joint  and  to  life.  We  shouhl  lie  the  less 
c-lioed.to  undertake  such  operations  without  some  spe<^i:d  indication, 
in  the  course  of  time  these  tumors  cease  to  grow.  On  epiphyseal 
stoses  we  occasioniiUv  find  mucous  bursts  containing  adherent,  or 
so  ossifying  chondroniatn;  tin-so  mucous  bursaj  usually  communis 
lie  nitli  the  joint  in  whose  vicinity  tiie  exostosis  is  situated.  Ao 
'rording  t«  (he  investigations  of  Rindßeischy  the  mucous  burs,-©  are 
alwRvs  abnormal  elongations  of  the  pickets  of  tlin  articular  synovial 
mcnil>rana.  I  onoe  allowed  myself  to  be  induced,  by  the  entreaties 
of  a  patient,  to  remove  such  an  exostosis  ou  the  lower  end  of  the 
femur  Milh  a  large  mucous  bursa;  tbc  patient  died  of  septicfemia. 
In  another  case  the  murous  bursa  over  an  exostosis  on  the  lower  end 
of  the  humerus  opened  spont-^neously  after  moderate  inllnmmation  • 
there  was  suppuration  of  the  elbow-joint,  with  anchylosis;  the  patient 
^Bpould  not  prrmit  re^tection  of  the  joint. 

^A     [It  would  Kemn,  from  oliAcrvations  of  KnglUb  sargcona  in  China, 

^^put  elephant):» la  Arabum  de|>ends  on  the  ßlaria  sanguinis  hominis, 

which  enters  the  system  by  the  drinking-water  and  probably  lakes 

lip  its  iKwition  «omewbere  in  the  lynipliatlc  svötem.     Patient«  with 

?]>h4niiasi8  Gnecurum  are  also  said  to  havu  a  peculiar  bacillus  in 

H>  blor»d.] 
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S.  UyonuL-^.  Nounmiu. — T.  Angionift:  a,  Plflxirrvm;  b,  CavctmoBt. — OpcTitloa*. 

&  MTOUATA. 

At  present  it  reuiains  undecided  whrllifr  tliore  are  /wmr  mjMV 
ntfita,  i.  e,,  luraors  consisting  entirely  of  transversyly-Blriaied  mus- 
cle-filaments or  tbcir  cells  ;  I  do  not  know  tb^it  any  such  liave  been 
observed.  The  oi?enrrence  of  newly- formed  trans versely-striate<l 
mnsnie-tllanientfl  ban  lieon  \*ery  rarely  observed  in  tnmors.  No 
tumor  was  ever  entirely  composed  of  them  ;  tliey  were  usnally  an 
accidental  occnrronee  in  tsarcoma  or  earrinonta  (of  the  testielr, 
ovary,  or  mamma),  or  in  tumors  of  very  complicated  furmatioo; 
accordinp;  to  the  latest  Observation,  tbey  are  mo?tt  frequent  in  «ar- 
comatoiis  tumors  of  the  kidney»  in  cbililren.  I  have  examined 
tuinora  in  which  tht're  were  distinct  atagcü  of  development  of  mtu- 
eular  filamentH,  but  the  right  of  clashing  Bnch  tumors  aa  myomnta 
has  been  disputed.  I  can  say  Httlo  »giiinst  this,  as  we  cannot  call 
tumors,  consisting  of  grades  of  development  of  connective  tiHsue, 
fibromata,  and  as  I  formerly  objected  (page  095)  to  terming  uterine 
fibrnmati,  eompo-^ed  of  spindle-cells,  inyomata.  as  we  arc  not  »^nite 
sure  of  the  relation  of  spindle-celU  trt  tnusclcccUs.  In  old  men, 
extensive  newly-formed  smooth  mnRclcs  occur  in  the  prostate, 
■partly  as  independent  nodidcs,  partly  as  diffuse  enlargements  of  the 
organ.  There  is  certainly  no  objection  to  terming  these  so-rallcd 
prostatic  hypertrophies  (there  is  nsnally  some  coincident  glandubirl 
myoma ;  similar  mvuma -nodules  are  met  in  the  muscnlar  coat  of 
the  cesophagus  and  »toraach.  I  have  often  remov«!  from  the  blad- 
ders of  young  persons  true  myomata,  of  flat  muscle- filaments  (layo- 
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ma  lienculane),  somotimcs  with  pedicles  ;  they  seem  to  arise  from 
the  muscular  coat  of  the  bladder.  Clinically,  notliing  ceriain  cau 
be  said  of  myomat^i  lu  tliese  conditions  ;  the  tumor»  u  hieh  I  con- 
sidered 3A  young  myoniata  in  tbe  muscW  bud,  on  »ectiuii.  a  medul- 
lary fascicular  appiMranut',  an  iuaupirable  teudcncy  to  local  recur- 
rence, aod  tbut)  cau:»cd  dcatb. 

0.   NEUKOilATA. 

It  bas  alrea<ly  been  mentioned  (page  688)  tbat  tbe  name  "nen- 
rr>ma  "  in  often  applied  to  lumor:^  occurring  ou  tbe  nerves  ;  tbis  i«, 
if  you  please,  a  practical  misuse,  wbich,  buwevcr,  it  is  difficult  to 
root  out.  By  "  true  neuroma  "  we  mean  a  tumor  composed  en- 
tirely of  nerve-filaments,  es^>eciaHy  of  those  with  double  contours  ; 
they  appear  to  come  only  on  neiTcs,  and  are  very  rare.  Xenro- 
inata  in  ampul-ation-stumpit  have  already  been  mentioned  (page 
125)  ;  many  doubt  whetber  tbere  are  any  other  true  neuromata. 
True  neuromata  are  always  very  painful.  Many  of  tbe  6l>romata 
on  aud  in  nerve»  contain  very  peculiar  buudlc-like  fine  litumonts 
richly  supplied  with  uuclci,  which  may  very  well  be  taken  for  gray 
filaments  coutaiainir  no  medulla,  as  Virvhoio  considers  tbcm  ;  this 
would  make  true  neuroma'a  a  targe  class,  and  divide  them  into 
myellne  and  aoiyeline  form».  I  do  not  always  trust  myself  to  dis- 
tioguisU  an  auiyeliue  neuroma  from  a  fibroma  in  a  nerve,  and  honce 
should  not  rciptire  it  of  olburs.  Tumors  composed  of  spiudlcH-'clls 
arranged  in  bundles  arc  probably  far  oftencr  young  myomata  and 
neuromata  than  young  fibromata,  but  it  would  be  ditticult  to  prove 
to  which  v\i\m  they  belong.  Mnltiplicity  and  tendency  to  regional 
recurrence  are  pe<'uliar  to  neuromata,  bonce  tbe  pro^nosiH  should 
always  be  guarded.  It  is  rarüly  posi<iiLle  to  dissect  a  neuroma  from 
tUe  nerve;  part  of  the  latter  munt  generally  be  removed  with  iL 

[Diffuse  thickenings  of  all  tbe  twigs  of  a  norvc-plexus  are  not 
Tcry  rare,  and  are  called  plexiform  neuromata  ;  they  are  sometimes 
accompanied  by  elcpbantia.'ji.s-Iike  thickening  of  the  skin  and  subcu- 
taneous tissue  of  the  parts  supplied  by  the  affeeted  nerve  (  Czertify). 
Altliimgh  the  greater  part  of  the  plexiform  neuroma  is  newly-fonned 
conneciive  tissue,  «till,  yonng  nerve-filaments  are  found  through  it ; 
sometime.'«  some  of  the  nodules  of  a  ple.\iform  neuroma  have  entirely 
the  character  of  a  rapidly-growing  sarcoma,  with  metastases  to  in- 
ternal organs.  Wo  may  dialinguisb  two  tj-pcs  of  neuromata,  those 
that  come  multiple  on  cerebral  and  spinal  nerves,  somewhat  resem- 
hling  fibromata,  and  solitary  neuroma  often  mistaken  for  sarcoma. 
While  in  ihi-  now  neuromata  we  have  described  there  were  no  nerve- 
cells,  only  ncn'o-fiJament«;  in  some  tumors  of  tbe  brain  and  medulla 
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oblongata  we  find  new  ganglion-cells.     Quite  lately  Axei  Key  6 
Hurvuil  llic  tmujL'  in  a  luniur,  the  kizc  of  a  plutu,  tbat  unginatcd  from 
the  infraorbital  nc-rvc.     lu  tho  Boft  tissue  whose  groea  feature«  wtn 
those  of  tt  earcoiua,  he  found  numerous  elements  reseinLlIng  gan 
glioiKclltt ;  but  this  is  rare. 

In  neuroma  the  prognofils  should  be  re»ervrd  ;  operations  shoiil< 
only  be  done  when  the  tumor  growa  rapidly  or  is  very  painful';  i 
it  is  necessary  to  cut  out  part  of  the  uerve,  the  ends  should  be  sew 
together  if  possible,  or  we  may  transplant  portions  of  a  nen'o  from 
some  aiiiraal.   Tbisoporutlou  ha»  succeeded  experinientaily  ;  whether 
it  would  do  so  in  man  is  a  qacstion  worth  deciding.] 
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By  lliis  term  «c  mean  tumors  composed  almost  exclusively  of  re* 
eels  held  tonjether  by  a  slight  amount  of  connective  tissue;  tliey  hare 
also  been  called  [iiuevi,  niotlierVoiarks]  "erectile  turaurs,"  being  fimi- 
er  or  softf^r^  lurger  or  smaller,  according  to  the  fulness  of  the  vessels. 
Tho  Ordinary  forms  of  varicose  dilatations  of  the  veins  and  tho  aneu- 
risms of  different  arteries  are  excluded  by  this  de6nitinn.  But  cirooid 
aneuiism  and  some  forms  of  aneurismal  varix  might  Ix;  cliis.sed  beir; 
yet,  aa  this  is  not  customary,  we  treated  of  Uursc  diseases  earUcr, 
Here  wc  have  to  cousider  two  different  varieties  of  vascular  tumors: 

(rt.)  The  plexiform  angioma  or  telanffiecta^ü  (from  rrAof,  a>7«M»', 
^KTaoi^),  This  is  the  most  frequent  form  ;  this  neoplasia  is  composed 
entirely  of  dilated  and  tortuous  capillaries,  and  anastomosing  vessels, 
and,  aooording  as  the  proliferation  of  the  vessels  or  the  pure  et-tasäi 
pri-<lomiiiatcs,  it  appe^ira  more  as  a  tumor  or  as  a  red  spot  on  the 
skin,  rifxiform  aiigiomala,  of  the  variety  we  arc  about  to  descril*, 
oeeur  almost  exclusively  in  the  cutis.  They  have  sometimes  a  dork- 
cherry,  at  others  a  steel-blue  color ;  are  sometimes  as  large  as  a  pta- 
lifad,  again  as  large  as  a  hemp-seed ;  some  are  moderatiOy  thick, 
nrhifrs  srarcplv  rine  alwvc  the  level  of  the  skin.  There  are  very  rare 
forma  where  there  is  not  a  red  spot  or  a  tumor,  but  a  difluae  redne» 
over  a  lar^  surfuc^i ;  in  sudi  cases,  even  with  the  naked  eye,  we  uste 
uUy  sec  the  distended  and  looped  fine  %'csscls  on  the  surfiioe  of  th« 
cutis,  showing  through  tlie  epidermis.  Anntomioal  exnmluatioD  nf 
targe  extirpated  angiomata  of  this  variety  shows  that  thej  are  oom- 
pcsed  of  small  lobuli  aa  largo  as  a  hemp^eed  or  a  pea ;  and,  if^ 
artifioia]  injection  or  other  mode  of  preparation,  we  cxamiue 
microsropirally,  we  shall  find  that  these  lobuli  are  formM  by  the 
sels  of  the  swe^l-glands,  hair-follicles,  fat-glands,  and  lal-lobuli,  being 
indrpciidcully  diseased^  and  t}iat  the  different  small  proliferating,  vas- 
cular syätctiis  form  the  above-mentioned  lobuli,  Mhich  arc  risible  ta 
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the  nftfced  eye.  The  reimoo  for  the  color  of  tliMft  tumom  being  som^ 
times  btood-red,  sometimes  pale  bluish,  is  thut,  in  the  fonner  case^  th« 
capillaries  of  the  most  supcrüctui  layer  of  cutis,  in  the  second,  th« 
deeper  vesscU,  urc  diseased.  As  a  rule,  this  prulifcmtiuti  of  vessels 
does  not  go  beyoud  tlie  subcutaneous  cellular  tissue ;  mrely  it  affects 
the  deeper  tissues,  such  »s  the  muscles  ;  whence  it  appears  thiit  these 
neopluiffi  not  only  grow  centrally,  but  especially  pf^rijAexally,  and 
destroy  the  part  affected.     Most  of  these  tumors  mny  be  slon'ly  em[> 
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Bptfttncmlnn  uf  vr«flc1«  Oora  ■  plrxlftirtu  »nelonu.  ItunlDM  nO  tlUraeter*.  a,  prolllofailn« 
TAM^olAr  nvi-nnrk  nri><itii]  ft  «wt'iii-iclutid  <»hkh  U  noTahoM'i),  lo  pn<v(^i  complkcntlnM  Ilii 
dmMrlujf) ;  fr,  |i[v>lll«iAiiu|t  rucuiiit  uvt-wock  lu  tbft  p«pllla  ul  iLc  oml  ojucohi  luoiutiraiifc 

tied  by  pressure,  and  Agnin  hll  as  soon  as  the  pressure  censes.  But 
there  are  idso  modoratc-sized  telangiectuses,  in  which,  iKsides  the 
proUfcration  of  vessels,  there  is  also  a  new  fommtion  of  connective 
tissue  and  fat,  so  that  ibey  cannot  be  entirely  removed  by  pressure. 
Wlien  Ihcso  now  formations  were  superficial  in  the  cutis»  and  the 
blood  has  been  emptied  from  thee»  after  exlJrpntton,.witJ)  the  naked 
eye  we  can  hardly  see  any  thing  abnormal  in  the  morbid  piece  of  skin 
that  has  been  removed ;  a  moderate  neoplasia  of  this  variety  appears 
OD  the  cut  surface  as  a  pale-rcddiali,  soft,  lobulatod  substance,  in  which 
we  can  see  no  vessels  with  the  naked  eye,  because  the  whole  diseaso 
is  usually  limited  to  the  capillaries  and  minute  vessels,  and  tn  a  few 
•mall  arteries. 


708 


TUUORä 


(b.)  Caverwrna  anfftoniata^  or  cavemov*  venom  iumon.    We  wU 
Erst  determine  Üicur  uautotny,  so  tlmt  you  mny  at  once  correctly  Dotef 
tlieir  differcDoe    from   plexiform   aoginmata.      Extirpated  cftveinow 
angiomata  may  at  once  bo  recoj^izcil,  on  section,  by  having  almoot 
exactly  the  ft>rmation  of  the  corpus  carcmosutn  penis.     Vou  see  a 
w-tiite,  Ann,  tougli  net-work,  nhicli  appears  empty,  or  at  least  con« 
lains  only  in  spots  red  or  discolored  coa^la,  or  poasibtjr  is  filled  wiUi 
small,  round,  clialky  concrements,  so-called  vcin-stonca ;  but  we  mi 
imagine  the  mesh-work  as  distended  with  blood  previous  lo  its  extir^ 
[jatiou.    The  boundary  of  this  cavernous  tissue,  which  may  form  in  all 
ihe  tissues  of  tlie  body,  is  sometimes  evidently  a  sort  of  capsule ;  but 
in  other  c-nses  this  cavernous  degeneration  is  very  indistinctly  boundt^l,  ^^ 
and  at  different  spots,  in  a  ratlier  indifferent  manner,  it  enters  the  ^M 
tissue.     Microscopic  examination  of  this  meah-wort,  which  is  formwl 
sometimes  of  thiu    tlureads,  sometimes  of  membranc-likc   capsules, 
shows  that  the  branches  arc  formed  of  remains  of  the  tissue  in  wbtuki 
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the  caremous  ectasia  occurs.  The  inner  wiiU  of  the  space  filled  wrtli 
blood  is,  in  most  cases,  coated  with  spindle-shaped  cells  (venous  einkr 
thelium),  so  tliat  even  these  anatomical  conditions  go  lo  prove  Ihatwe 
have  to  deal  chieHy  with  distended  veins.  The  mode  of  doTiilopiimil 
o(  this  pccutiar  tissue  has  received  different  explanations. 

If  we  had  anr  accurate  inresti;r'i't>uus  about  the  development 
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ins  cavcmosum  p^nis,  we  miglit  draw  some  definite  conclinionfl 
from  them,  on  account  of  the  great  analogy  of  the  two  tissue».  The 
three  chief  hypotheses  about  the  development  of  cavernous  tumors 
are  as  follows:  1.  It  is  assertt-d  thaltliu  cavernous  spaces  first  develop 
from  the  oonuective-tissuc,  and  setxjndarily  become  couiic<riwl  with 
the  vessel»;  and  it  has  even  bccu  suggestvil  that  hlood  inig'ht  be  do- 
Tclopcd  outside  of  the  circulation,  from  the  derivatives  of  the  cooneo- 
live-tissue  cells;  the  strife  of  the  mesli-work  would  increase  by  inde- 
pendent pTOwth,  by  Rproutinp,  and  clul>-slmped  growtJt  of  the  conno«^ 
live  iiasue  {Rokitansky/).  This  hypoLlicsis,  especially  the  formatton 
of  blood  outside  of  the  circulation,  has  some  objectionB.  2.  It  ia 
asserted  tli:it  circumscribed  dilatationa  of  small  veins  occur  oloso  to 
gctbcr,  and  that  at  the  point»  where  they  come  in  contact  the  walls 
are  gradually  thinned  or  entirely  disappear.  This  view  is  supfmrted 
by  Uie  fiift  that  these  gradual  distentions  of  tlic  veins  may  occasion- 
ally be  distinctly  followed  out  both  in  the  cutis  and  bones  when  these 
tumors  are  developing.  3.  Rindßeisch  claims  that  Taacular  ectasia, 
especially  in  the  cavernous  tumurs  which  form  in  the  orbitat  fat,  is 
always  procodod  by  infiltration  of  the  tissues  with  small  cells,  which 
is  followed  by  a  sort  of  cicatricial  sbrlnkiiig-  of  the  tissue,  and  conse- 
quent tearing  apart  of  the  vessels,  whose  calibre  must  constantly  be 
increased  by  continued  atrophy  of  the  intermediate  tissue. 

Fur  sotne  reasons  I  have  lotig  supposed  that  both  in  plexiform  and 
cavernous  au;i:iomata  there  was  some  process  similar  to  inflammation, 
but  neither  the  latter  (scarcely  applicable  to  t!io  cavernous  tumors  in 
bones)  nor  the  former  two  hypniheses  appear  t-o  fully  explain  the 
causes  and  peculiar  differences  in  the  distention  of  the  Tessels,  We 
bai'e  still  to  mention  one  difference  between  cavernous  tumors:  they 
are  either  connected  with  the  large  venous  trunks,  as  sacs  to  the  sub- 
cutaneous  veins,  or  numerous  small  arteries  and  veins  sink  into  the 
ttpsulc  of  the  cavernous  tissue.  Lastly  we  must  mention  that  these 
Vfetvenious  venous  ectasia  may  ooour  accidentally  in  other  tumors  as  in 
fibroma  and  lipoma,  a»  h:i8  already  heen  mentionetl.  A  few  years 
sinoe  I  extirpated  a  lobular  lipoma,  which  had  formed  b«>low  the 
scapula  of  a  vigorous  young  man,  all  of  the  lobes  of  which  had 
centrally  degenerated  to  cavernous  tissue.  Cavenioas  angiomata  de- 
velop with  especial  frequency  in  the  subcutaneous  cellular  tissue, 
more  rarely  in  the  cutis  and  muscles,  very  rarely  in  bones,  but  quite 
often  in  the  liver,  particularly  on  its  surface,  oceasionnlly  also  in  the 
«pteen  and  kidneys.  They  are  sometimes  quite  painful,  other  eases 
are  not  at  all  so. 

The  ftiaf/nosts  of  cavernous  angiomata  is  not  always  easy;  when 
they  occur  in  the  cutis,  they  may  be  mistaken  for  more  deeply-seated 
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loJan^eclascs,  aUIiou^li  the  blood  mtky  be  pressed  out  of  tbe  cavomou 
veuous  tumors  more  remiily  than  from  telangiectases.  Deeply-sealed 
tumors  of  this  sort  are  always  dilliciilt  to  recognize  with  certainty; 
they  uKiinlly  show  d(^ide<l  lluctuution,  are  somevhat  compressible, 
swell  on  forced  expiration;  but  the  lust  two  symptoms  are  not  always 
distinct,  hence  they  mny  readily  be  mistaken  for  lipomata,  cysts,  and 
other  soft  tumors ;  sometimes,  itulccil,  this  mistjtlie  mnnm  l>e  avoided. 

Probably  half  the  angiomata  aro  congenital,  or  at  least  dorcloped 
soon  after  birth.    If  they  develop  during  life,  it  is  usually  in  chQdbood 
or  youth ;  it  is  rare  fur  vascular  tumors  to  occur  during  manhood  or 
old  ngc,  which  is  very  remarkable,  as  the  disposition  to  vavcular  dis* 
eaaes,  especially  to  ectasia  of  the  vessels,  greatly  increases  with  »d* 
Tanned  age.     Not  only  the  targex  arteries  and  veins  dilate  at  thii 
time,  but  also  the  small  anaatoniosing  vesselÄ  and  capillaries,  at  certain' 
localities,  show  visible  dilatatioDs  through  the  skitu     On  the  face  of ; 
a  ruddy,  iicallhy  old  ma»  wo  sco  roil  cheeks  as  we  do  in  the  young;,! 
it  is  not,  however,  the  regular  rosy  bloom  of  a  maiden's  cheek,  but  > 
a  more  bluish  red,  and,  if  you  look  more  closely,  you  find  numerous 
tortuous  vessels,  visible  to  the  naLwJ  eye;  in  some,  tliis  rcdncsa  oecnrs 
in  Rpola.    These  small  vascular  ectasia;  do  not  occur  in  all  old  persons, 
so  that  we  must  suppose  tliera  due  to  a  peculiar  predisposition.    Hcnte,] 
as  we  said,  in  spite  of  the  fact  ihitt  advanced  age  is  more  disposed  to 
disease  of  the  vessels  than  any  olber  time  of  life,  true  vascular  tumon 
develop  almost  exclusively  in  youth.    There  is  no  doubt  that  ibe  le> 
langieclasije,  which  popularly  are  often  called  **  motherVmarks,"  irt 
often  inherited.     This  appears  to  he  proved  by  a  number  of  storini 
about  children,  that  have  been  lost,  being  subsequently  reoognixed  by 
marks  inherited  from  the  father  or  mother.     We  should  undoubtedly 
learn  far  more  of  the  hereditary  transmission  of  vascular  tumors  if  w«1 
would  attend  mure  to  tliat  of  diseases  of  the  vessels  generalljr.     Even 
if  plexiform  and  cavernous  angiomata  are  to  Im  regarded  as  aiiatomi* 
rally  distinct  from  each  other,  and  from  the  different  varieties  of  va- 
rices and  aneurisms,  it  is  still  clvar  that  a  predisposition  to  dilataticKi 
of  the  vessels  is  at  the  root  of  all  of  them;  this  is  undoubtedly  lot 
great  extent  inherited,  and  the  above  diseases  can  only  bo  rcpuded 
as  different  modes  of  appearance  of  this  predisposition  at  different 
ages.     Hitlierto  altetiti<m  has  l>een  so  exclusively  pjiid  to  the  ana- 
tomical condiliona  of  the  tumors  that  the  clnsses  of  diseaaea  aooonf 
panying  them  have  been  too  little  noted. 

As  regards  the  further  fate  of  angioma,  telangiectasiap,  whloh  are 
almost  always  congeuital,  mny  be  either  wlilary  or  multiple.  Their 
growth  is  always  slow,  painless,  and  is  sometimes  chieflv  6uper6oial 
^icnin  in  the  depth,  and  usually  at  the  expense  of  the  dlsoascd  liasun 
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*rc  is  no  doubt  tliat  occasionully  in  the  course  of  years  tlicjv  tumors 
cease  to  grow,  but  remain  unchanged.  Uul  in  other  cuoes  lue  grnwtli 
continues  so  that  tlic  tumors,  ns  1  oucc  sa^v  on  the  neck  of  a  lioy  five 
years  okl,  may  grow  almost  aa  large  as  a  man's  fist.  Frequently  two 
or  tlirce  tclangioctASes  occur  congenitally,  or  occur  in  quick  succe»- 
sion,  especially  on  the  scalp,  more  nirely  there  am  six  or  eight,  I 
luiTQ  Been  two  cases  of  fiat  congenital  plexiform  angiomuta  of  the  left 
side  of  the  fcioe,  which  heated  at  aome  points,  partly  from  ulceration, 
partly  from  unknown  causes;  i.  c,.  cieutricial  wliitc  !>pata  oecturtHl  here 
Bod  there,  where  the  veswla  were  obliLeiatcd,  while  hi  the  [H-riphery 
the  proliferation  progressed. 

Cavernous  angiomata  are  rarely  congenital,  but  generally  oocur  in 
chihlhood  or  youth,  more  rarely  later  hi  life.  As  alretidy  remarked, 
their  seat  is  chiefly  in  the  aubcutiaeous  cellular  tissue,  more  frequent- 
ly in  the  face,  more  rarely  on  the  trunk  and  extremities.  They 
often  occur  in  large  numbers,  but  in  such  a  wuy  that  a  certain  vas- 
cular district  is  to  be  regiirded  aa  the  seat  of  disease,  as  uu  arm,  a 
foot,  leg,  or  face,  eto.  Besides  the  disligureiueut,  the  symptoms  in- 
duced are  a  ceruin  weakness  uf  the  iiiuscies,  and  occnsionatly  pain  it 
tlie  part  afTecletL  The  tumora  may  nttain  considerable  »ze,  and  thus 
especially  on  the  head  prove  dangerous,  the  more  so,  as  by  further 
progress  thev  enter  and  destroy  the  buno.  Some  observations  that  1 
know  of  show  tliat  in  these  tumors,  as  a  result  of  thrombosis  of  the 
cavernous  spaces,  there  may  he  atrophy  and  retrogression  (especially 
in  the  cavernous  tumors  of  the  liver) ;  but  complete  disnppearanoe  of 
the  angioma  by  spontaricoua  obliteration  has  not  been  ol>s»?rved. — 
jyvatmerU  for  vascular  tumore  is  very  varied.     Tlie  operations  have 

r  different  objects: 
1.  Klothods  aiming  at  coagulutioa  of  the  blood,  witii  consequent 
obliteration  and  atrophy  of  the  tumor.     Among  thpse  are  injecting 

te  tumor  with  Uquor  ferri  sesqiiichlomti ;  also  transfixing  them 
1th  hot  needles,  or  the  g^IvanoK»uter)',  and  drawing  a  platinum  wire 
rough,  und  subsequently  heating  it  with  the  galvano-caustic  appa- 
ratus (galvauo-eauslic  setaceum).  We  must  also  mention  continued 
Dompression  of  tlio  tumor  and  ligation  of  (Ite  afferent  artery.  Both  of 
the  latter  have  gone  out  of  use,  as  they  have  proved  entirely  worthless. 
3.  Methods  aiming  at  the  removal  of  the  angioma: 
{a.)  By  ligalion ;  in  telangiectasis  with  a  broad  base  this  must 
be  double  or  multiple.  A  needle  with  a  double  ligature  is  passed 
thrODgh  under  the  tumor ;  one  ligature  is  tied  to  one  aide,  the  othei 
to  the  other  aide  of  the  base  of  the  tumor. 

{b.)  hi  vaccinating  on  tlic  tumor,  so  that,  when  the  vaccine  6cak 
'alls,  the  tiunor  may  bo  remo>'ed. 
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{0.)  Cauteri7^tion  ;  for  this  purpose  fumiag  mirio  acid  ia  best}  h 
should  bo  applied  by  a  rod  about  as  thick  as  a  goosc-quUl,  till  tlir 
angioma  assumes  ii  yellow  ish-green  color, 

((/.)  By  extirpuiioa  with  the  scissors  or  knife. 

After  some  experience  in  operating,  the  choice  of  these   mdhodi 
in  any  given  case  is  not  difficult.     In  superficial  anginmata,  if  oot  «V 
together  too  extensive,  and  not  so  situnted  that  the  subsequent  cica- 
txicial  contraction  would  cause  decidcil  difomiily,  as  on  somo  pvti 
of  the  fucc%  I  regard  cauterization  with  fuming  nitric  acid  as  the  prapn 
method.     In  extensive  plexiform,  and  in  the  cavcmoua  angiotnata^  r^ 
movol  u'ith  the  knife  and  scissors  is  ilie  most  ocrUiin  opcmtion.     Too 
profuse  hiemorrhagcs  in  such  operations  may  be  prevented  portly  by 
compression  of  the  parts  around  by  skilled  as»stanta,  aod  the  rspkl 
application  of  the  suture,  partly  by  free  tnediate  ligation  of  the  whole 
pcri))hcry  of  tJie  tumor.     lu  many  cases  of  angioma  of  the  face  also 
CAlirpuliuu  is  to  be  preferred  to  cautcrixiition,  because  the  tncisioD 
may  be  so  dirccteil  that  the  subsctjucnt  cicatricial  coutmcliua  shall 
iitduoo  no  distortion  of  the  eyelids  or  angle  of  the  mouth,     llul  tbere 
are  cases  where  extirpation  is  entirely  impracticfllile,  partly  from  the 
8126,  partly  from    tho  seat  or  number  of  such    (unions,      f  trc«te*l  a.^^^.  « 
child,  with  a  still  growing  caremous  tumor  which  extended  hnm  thes^^,^ 
glabella,  through  the  no»e  and  whole  upper  lip.     If  U  had  beat  iV     uwi^f 
sired  to  cxtlqmto  tlii.'«,  it  wuiild   have  l>een  necessary  to  icmors  th^^».^^ 
whole  nose  and  upper  Hp ;  of  course,  this  was  not  lo  be  thought  ofr    ~» 
hence  I  tried  cauterization  with  healed  needles.     'Jlie  treatment  ha^^^^ 
lasted  three  months,  and  would  have  taken  as  much  longer,  altlioa^^^Q 
a  large  part  of  the  cavernous  space  was  already  oblitomted,  wliea  tli^«».« 
njotlier  t)f  the  child  unfortunately  lost  patience,  and  I  nerer  saw  i^^£t 
agaiu.     I  prefer  this  mode  of  cauterization  to  the  injection  of  Uqi 
ferri,  as  suppuration  and  gangrene  occasiunally  follow  tlie  hitter, 
as  the  injection  is  occasionally  rendered  diflieult  by  the  fine 
being  stopped  by  coagula.    The  other  methods  are  of  very  seoaiKlir~y 
importance;  vat^ination  frequently  does  not  go  deep  enough, «od  tbe 
hgaturc  is  a  tedious,  uncertain  method,  which  is  sometimes  rcndem? 
dangerous  by  secondary  hcemorrhage, 

[In  regard  to  the  formation  of  blood  ontside  of  the  ctrculatlQn,u 
an  explanation  of  cavemout  angioma,  of  late  nnmorona  obsenratiiMf 
seem  to  show  tlie|iosslbitttyof  its  occurrence  phy^ulugically  (mo,  in 
regard  to  the  placenta,  Lecture  XLII.)  and  in  inllammal«ir>'  and  to- 
mor  new  formations.  In  these  changes  there  are  always  larg«  «Ik 
protoplasm  masses  of  rarious  natures,  in  which  at  first  an>  formal 
small  cells,  recognizable  by  their  coloring  with  ha-niogloliioe,  wbi'^h 
gradually  acqnire  the  size  and  color  of  red  blood-corpoadei^  sod 


AN'GIOUATA. 


fis 


finally,  Rnrronnd«]  by  a  fibrinous  liquul,  lie  in  a  cavity  oompoäed 
of  cella.  It  is  probalilo  that  these  cavities  later  become  true  vessels, 
ur  that  at  leaHt  a  communicatioii  with  previously  formed  vesseU  de- 
velojw. 

My  investigation!«  of  cavernous  lyniphangiomata  snppott  the 
idea  that  in  the  immediate  vieinity  of  the  vossi»!«,  poBsibly  in  their 
walhi,  cells  collect,  soften  in  the  middle,  and  tht-n  eömmuni<?ate  with 
the  interior  of  the  vessel  ;  we  shall  hereafter  tiiid  a  similar  procew 
in  villoiig  sarcoma.  That  the  framework  of  cavertiouH  tumor»,  at 
least  ■omotimes,  develops  independently  of  the  vaseiilar  system,  h 
shown  by  the  occurrence  of  small  tumors,  of  cavernous  formation, 
but  not  yet  611ed  with  blood,  in  tbo  liver  along  with  numerous 
jSimilar  tumora  fully  developed  and  communicating  with  the  ves- 

^B  Another  method  of  treatment  of  angioma,  in  addition  to  tbo^e 
Hbntioncd  on^page   711,  is  one  »puken  of  for  lupus,  by  making 
iraraerous  fine  parallel  ineiaious  tlirougb  the  skiu  by  which  many 
vessels  arc  divided  and  subsequently  atrophy. 

Instead  of  using  silk  to  Ugate  angiomatous  tumors  we  may  here 
also  apply  elastic  ligatures.  If  the  mark  is  flat  and  wide-spread, 
the  inciiiionH  may  tirAt  he  tried,  and  after  part  of  the  vessels  have 
atrophied,  fuming  nitric  acid  may  be  applied  to  the  remainder  of 
the  tumor. 

About  1870  the  translator  treated  one  of  these  tumors,  affect- 
ing the  lobe  of  the  left  ear  and  extending  to  the  cheek,  by  the  gal- 
rano-cantery.  Twn  appHcarions  made  at  interval«  of  a  fortnight 
cau»ed  its  entire  di^appearance,  only  a  slight  scar  being  left.  As  a 
warning  to  others  using  the  eautery  about  the  face  while  tbo  patient 
b  etherized,  it  may  be  added  that  in  spite  of  the  ether  having  been 
carefidly  wiped  away  before  the  cautery  was  heated,  on  approach- 
ing it  to  the  face  the  fumes  of  the  ether  ox])irod  by  the  patient  at 
onoe  took  tiro  ;  after  extinguishing  the  flame  a  paper  was  held  be- 
tween the  mouth  and  car  to  keep  away  the  fumes  while  the  opera- 
^on  was  being  completed.] 

^V  In  the  form  of  an  ap|>cndix  I  may  also  mention  : 
^^  1.  Cavcr/iOits  lymphatic  t'onor«  {lymphangioma  cavemosura),  a 
^fery  rare  form  of  neoplasm,  which  is  of  the  same  anatomieal  for- 
mation as  cavernous  blood-tumors,  but  with  the  difference  that,  in- 
stead of  blood,  there  is  lymph  in  the  mesh-work.     This  variety  of 
the  tumor  occurs  oongenitally  in  the  tongne  as  a  form  of  macroglos- 
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ria  (tliert:  is  ulso  a  fibrous  fomi) ;  in  young  persons  it  someU 

curs  at  (li(rt'ix;Dt  [titrU  of  tbe  subcutaneous  cellular  tissue  (Up9,  c}ieek&, 

Ohio,  Uiigh). 

'i.  ^tsGUS  veuaiäoaitK,  the  soH^üled  fire-mole;  tliis  is  a  plexiforai 
angioma  of  tJie  most  suporßcial  cutaneous  vessels,  which  ceases  to 
{pN>w  from  the  moment  of  birth.  There  is  no  otiier  differenoe  Ix^ 
twcen  lii-e-mole  and  growing  angioma,  1  have  wlreadysaid  tliat  thci« 
are  vnrtnus  combinations  of  hyprrtrophy  of  the  skin,  pigmentatiüo,: 
ectasia  of  Lhc  t'cssels,  and  fonnutiun  of  bair  in  these  congenital  marks. 
If  these  marks  bo  on  the  f^oe,  and  nut  too  large  (somutitncs  tlicy  im- 
plicate half  the  face),  wo  may  extirjjalc  Ihcm  piirtly  ur  entirely,  ami 
subsequently  make  a  plastic  operation,  or  ve  may  resort  to  cautenzs' 
tion.  Some  of  these  marks,  where  only  the  tops  of  the  papillae  arc 
affected,  may  be  greatly  improved  or  even  cured  by  a  very  superficisi 
l>ecltng  of  tbe  skin. 
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Over  no  group  of  tumors  has  there  ao  long  been  uncertainty 
about  their  anatomical  position  and  extent  as  about  sanx>ma.  Tbe 
old  name,  tukun  from  <rap^,  tk-sh,  merely  meant  thai  on  section  the 
tumor  had  a  llcshy  look;  of  course,  this  did  not  make  a  diagnosis» 
as  it  WHS  greatly  a  niattor  of  choice  what  should  be  called  8esh, 
The  attempt  to  employ  the  name  *' sarcoma "  eolHy  for  tumoi«  (x>n>- 
posed  of  muscle  filaments  (So^iu/i),  that  is,  to  identify  it  with  tboM 


tumors  now  called  "  myoma,"  was  not  popular.     fiulMoqucntly  the 


« 


term  became  somewhat  more  definite,  as  it  was  made  to  inojtidn  ill 
tumors  rich  in  cells  which  had  no  decidcti  alveolar  fonnalion,  and  were 
not  carcinomatous.  It  is  only  for  the  last  ten  years  that  the  fblloT« 
tng  histological  definition  has  received  general  acceptance  and  bu 
become  quite  common.  A  sarcoma  is  a  tumor  consisting  of  tissue  Ix^-j 
lunging  to  the  developmental  scries  of  connective-tissue  substamrs 
(roimcctive  tissue,  curtilage,  Iranc),  muscles,  and  nerves,  which,  as  a 
mle,  does  not  go  on  to  the  formation  of  a  perfect  tissue,  but  to  pce»^ 
'tar  degenerations  of  the  df?vi*IopinentÄl  forms.  Some  pnthologLtts 
•vould  gladly  see  "muscles  and  nerves'*  excluded  from  tliis  definii 
but  when   speaking  of  spindle-celled  sarcoma  I  shall  show  why  I 
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t  admit  tbis.  If  it  is  dosirocl  to  torm  tho  irflammatorp  npnplnsis  is 
Uieir  \'anou8  stages  examples  of  aarcoma  {liimijfeisch)^  I  assent  tc 
it,  as  this  deEnition  would  a^ee  pretty  well  with  mine. 

After  this  anatomical  basis  wus  found  for  "  sarcxiniu,^'  it  scKjn  ap- 
peared that  it  could  be  diiignoacd,  cvuu  with  the  iiaked  eye,  and  that 
clinically  ulso  somclhing  could  be  said  ubout  Ihe  peculiar  course  of 
these  tumors.  As  I  think  that  the  subdivisions^  according  to  histCH 
logical  peculiarities,  are  less  important  for  the  diagnosis  of  these  tu- 
mors during  life^  and  that  their  diagnosiR,  prognosis,  and  course,  de- 
pend 80  much  ou  their  point  of  origin,  the  rapidity  of  their  growth, 
etc,  I  prefer  hereafter  clussing  together  the  clinical  remarks  on  sar* 
coma,  and  here  merely  considering  more  atteniivcly  the  histology. 
W'e  shidl  divide  surcoma  into  the  following  forms  : 

F».  nft  (a.)   Gramdation  AarcotnOj  round-celled  «or- 

'\\'*<^y  ^  coma  of  Virchow.    Tliis  lissno  i«  tlie  same,  or 

■  i  c  i'-'  ^^'^y  ^^  '^"^  of  the  upper  layer  of  granulations  ; 

\^^Av^^'''%^     it  always  contains  chiefly  smull  round  cel]»,  like 

ÄÄ^  OvaT*U^\  lynipUHJclla*,  the  intercellular  substance  is  some- 


times »carculy  perceptible,  agiiin  it  is  in  greater 


^B  .{#S^^^  quantities,  and  may  be  perfectly  hornogeneou»,  as 

Hp  ^--^  O    '"  neui-ogtia  (  Vircium's  glioma  and  glio-sorcoma), 

■'«rco.l  "juX'i&'ä  °^  '*  ^«  sligi'Hy  stri:ued  (Fig.  130),  or  even  fibrous, 
dUmi-uri.  or  miiy  be  tt'dcmatous  (as  in  large  mammaTT  ear- 

couiala).    Lastly,  il  may  also  bo  reticulate,  and  so  approxlniatc  the  tin- 

■uelof  li)Xjina. 

P».  131 
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Ifr.)  Spindie-celled  »arcoma  Is  composed  of  closely-packed,  usually 
[hin,  elongated  spindle-cclls,  so-culled  filament-cella.     Usually  thcrv 
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ts  no  interccllulitr  «iibetanoi*,  oecasionally  tiiere  is  Aomc ,  it  ntar 
homogeneous  mid  soft,  or  fibrous ;  if  the  fibrous  portion  prcpoiKlcnilv«|i 
(lie  tumor  is  callcU  fibro-sarcoma, 
or  fibroma.  FurniL-rlj  tbia  spindle- 
celled  tissue  was  termed  >^un^ 
conncotive  tissue  (lishue  fitHDpIua- 
ticiuo,  LcheH)\  but  from  my  hicito 
genetic  invesligiitioiis  in  the  em- 
bryo 1  huve  long-  protested  against 
tills  view,  for  Rpiiidle-relU'cl  tiÄsue, 
as  we  uau:üly  find  it  in  lhe»e  sai^ 
oomata,  docs  not  occur  in  embri'ouBl 
tissue  at  any  pcrioil,  not  even  in  the 
tendons ;  the  pliysiolo^ieal  exam- 
ple of  this  tissue  is  young  muscle 
and  nerve  tissue;  these  spindle- 
oclled  sarcnmatA  would  then  he 
young  «lyomata  or  neuromata. 
VirchoiB  has  carried  the  same 
view  further,  espedally  as  far  as 
n^^rds  fitnt ma  uterine  tumors(pagc 
685).  I  protested  against  this 
view  of  T'Va'Ao»«'«,  with  it»  con- 

soqueiices,  »s  the  diagnosis  is  always  doubtAil  id  special 
When  a  nerve  oontnins  a  tumor  consisting  of  elongated  splndto 
oells,  whose  ends  terminate  in  fine  filaments,  it  is  \-ery  natinrl  to  re- 
gftrd  it  as  a  neuroma  whose  elements  arc  not  fully  developed  at  anj 
point.  When  a  spindle-celled  tumor  is  developed  in  muncle,  nnd  the 
fibre-eells  show  bund-like  forms,  even  fine  gmnulalion,  as  in  the  cofn- 
meucemctit  of  striation,  there  could  be  no  blame  for  callitig  these  ti^ 
mors  "  niyomata,"  under  the  idea  that  they  were  young  rauscle-tisaae 
that  had  not  gone  beyond  certiun  bounds  of  developmcnL  So  iat\ 
there  is  no  objection  to  this  view.  But  when  a  spindle-celled  sarcoma 
ooracs  in  the  cutis,  or  on  the  penis  (where  1  recently  saw  a  remark- 
able case),  we  may  be  vct)-  doubtful  whether  the  case  is  one  cf  young 
Denroma,  myoma,  or  fibroma ;  tn  both  of  these  parts  there  are  uorres, 
muKcles,  and  connective  tissue.  If,  then,  there  lie  nothing'  typical  in< 
the  nrrangimieut  or  form  of  the  cells,  and  the  hbtological  mode  of 
origin  cannot  be  certainly  determ;ned,  we  must  content  ouradves  with 
the  tctm  "  spindlon»!lled  sarcoma.**  At  all  events,  we  have  to  deal 
with  a  fibruus  tissue,  whose  development  has  not  advanced  bejoni} 
the  production  of  splndle^ells.  Moreover,  I  think  I  can  affirm  from 
my  oiKorvattons  that  the  course  and  prognosis  of  those  tumors  acuT<d; 
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EDil  on  their  origin^  but  fiir  more  on  their  localitjr,  nipiditjr  of 
growib,  cotuistencc,  and  other  clinical  coDtlitiutis. 
^^^^k  (c.)    Oiant-ciiUcd  garcoma  is  ■ 


/ 


nmuu  givcu  by  Virchow  to  a  vnriety 
of  sarooina  coutaiiiing  very  large 
cells,  wbifh  are  partly  rounrl,  partly 
polyniorjihouft,  and  supplied  with 
many  oß'ähools  (Fig.  133).  These 
cell«,  which  normally  oociir  io  the 
medulla  of  the  bones  of  lliu  fu^tua, 
uUhuuf^h  not  BO  larf^  us  in  tuiuors, 

1/  /  ^^     Bv  have  excited  great  astonisliiucnt  by 

I  "^         iff  their  size;  they  are  tlie  Uirgpst  un* 

^  fomicfl  protoplasm  colleetioiis  that 

^  aiMi-ce«»fWwB««*onn«<rfti«ittwcf  have  been  seen  in  man:  they  may 
contain  thirty  or  more  nuclei,  and 
heir  orig-in  from  a  simple  cell  by  a  series  of  trauBformations  is  gen- 
erally easily  followed.  Tliese  giant-cells  occur  in  spludle-ccUcd,  aa 
well  tts  in  übro-surcoma ;  they  occur  somewhat  smaller  sporadically, 
are  also  fbitod  in  granulittioa  and  myxosarcomitta.    Tliey  ere  niosf 


i/iz-^'-tg^;^ 


nt-MlM  MKoma  wltbcysUuid  oMlfyiDit  roci  rK>m;tjB  luw«rj«w.    ll«pitflMl  aSD 
dlatuirton. 


Sequent  in  the  central,  leas  ao  in  periosteal  sarcoma,  but  I  Itavc  seen 
tthem  ercQ  io  niusulo-sarcoma.     Bv  their  size  they  oocofjonallv  gim 
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tho  tiasuo  an  apparently  olvoolor  (Fi^.  1S4)  tlruclurc,  and  bjr  nftcn* 
ing  may  lead  tu  furuiatiou  of  cysts  («),  or  may  oäsif/  (i). 

A  pei^ulL-ir  formation  from  sorootna,  which  is  allictJ  to  tho  giaa(- 
rftll,  although  npvor  growiag-  vpiy  lurgp,  may  bo  mentionoLl  here,     la 
a  granuIntioii-sarL-oma  of  the  dura  mater,  which  ac- 
ridoiitally  ft;ll  into  my  handi*,  there  were  great  num- 
bers uf  glubul^ir,  iiiultiuucleatc'd  celts,  which  wcro 
tuntmndcd  with  a  membranc-Uhocoiiucctcd  layer  of 
spiiidlc-cells  (Fig'.  135).    I  hazard  no  explaDalion  of 
these  clcme:its,  but  suspect  tliul  they  are  associated 
with  the  fotmutiou  of  tufts  on  the  ecrebral  mem- 
branes, and  with  tufted  übro-sarcomata,  whieh  Vir- 
cAotc  calls  brain-sand  tumors  ([isammuiie),  when  they 
contain  brain-sand.     Possibly,  these  peculiar  fonna- 
tlona  are  aborted  excrescences  from  blood-vessels,  an 
idea  I  have  long  cherished,  and  which  is  apparently 
confirmed    liy  a  recently  published   ob»;rvation  of 
Ar/idf,  who  saw  these  spheres  attarhed  to  vessels  by 
pedicles.      Waldeyer  lately  showed  that  these  and 
allied  formations,  which  occur  pppecially  in  intracranial  tumors^ 
from  the  perithelia)  (.-ulventitial)  cells  of  cerebral  vessels.     Tfa«  IKx». 
plasifc  bclouging  here,  but  not  yet  sulBcienUy  analyzed  and  clasaifivt^ 
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ell  as  the  alveolar  sarcomata  of  wliiub  vre  aliall  soon  troat,  often 
eo  much  resemble  carcinomata  in  their  etructurc  that  tlicy  are  very 
difTicuIt  to  disiing-uish.  According  to  recent  obserratioDS,  especially 
tho«e  of  Sattler^  what  I  formerly  described  as  cyliudroma,  atiU  erro- 
xteously  clit&scd  with  adenoira,  also  belongs  in  this  clus«. 

(rf.)  JiTet-celied sarcoma.  Mucous sanoma,  (Gelatinoa-t  sarroina 
HokUatisky.)  For  the  ofF&hoots  from  cells  to  dcveltip  well  and  be 
istinctly  seen,  there  must  be  considemble  soft  intercellular  substance 
ireseuL  Hence  snrooraata  with  gelatinous  mucous  iiitercellular  sub- 
stance, which  contain  any  stellate  cells,  are  the  most  boautifuL  iiut 
is  is  not  always  the  case.  There  are  also  granulation-sarcomaUij 
at  have  u  claim  to  be  regarded  as  mucous  or  gelatinous  tumors. 
If  we  should  wish  to  class  the  tumors  from  tbo  above  groups,  when 
they  appear  gelatinous,  together  because  ihey  contain  much  mucous 
(^i;^),  we  may  call  them  myiomata  (F'tVcAow),  or  retain  their  old 
Dame,  collonema  {J.  MiiUer),  VircÄoui's  true  mucous  tissue  (Fig. 
135)  undoubtedly  belongs  to  the  developmental  series  of  the  connec- 
tive tissues;  occiisionally  it  also  occurs  in  mucous  gran ukt ions.  But 
fr«iue«lJy  «Iso  we  fiuÜ  spindle-celJs  and  round  cells  in  myxoma,  and, 
if  there  be  ut  the  same  time  any  developed  C4trtilage,  the  mucous  ti» 
sue  muy  be  regarded  as  young  or  softened  cartilage- tissue,  which  be* 
comes  the  more  probable  if  a  myoioma  contains  hoiiey-comb-Iilce 
septa  such  as  are  found  iu  ühoudrumu.  M'e  may  use  the  tcnni 
myiosarcoma,  myxochoudroma,  etc 

(«.)  Alixiflar  aaraoma.  This  rare  fonn  of  tumor  {oceuiri:.g  in  the 
cutis,  rous-jle,  aiid  botic)  is  very  difficult  to  characterize  anatoinically ; 
£rom  the  size  and  arrangement  of  its  cells,  it  may  in  spots  so  much 
resemble  carcinoma,  that  T  woiihl  not  trust  myself  to  decide  correetly 
on  everr  piece  of  such  a  tumor  placed  under  the  microscope.  The 
cells  of  tluwe  ehimeuls  are  much  lai^r  than  lymph-eclls,  about  the 
8126  of  cartilngct-cclls,  or  of  moderately  largo  tlut  epilhelium,  aud 
usa-illy  have  oite  or  more  large  nuclei:,  with  glislcuiug  nucleolL  l^e 
cells  are  RinbcMcd  in  a  fibrous.  Or  more  rarely  homo;;eiicou5,  slightly- 
iuveloped  intercellular  substance  of  exquisite  alveolnr  ^\^»e,  iu  such  a 
way  that  they  He  together  separatcjly,  or  more  rarely  iu  groups  (Figs. 
138  aud  139).  They  are  most  intimately  coonected  with  the  libres, 
and  are  difKuult  to  dctadi  from  the  fibrous  mass.  The  latter  two  pe- 
culiarities are  important  fur  the  histological  diagnosis  of  "sarcoma," 
for  they  show  the  hirge  cells  are  coanec live-tissue  cells,  not  eptthelial 
aell»,  as  in  true  cartiiiomu-tissue.  Occasionally  the  cellular  elcmenu 
of  tbcse  sarconiuta  lie  in  immediate  coutact,  without  any  iutervclhihir 
»ubstance;  the  resemblance  to  epithelial  carcinoma  may  prove  de- 
«plivc.  Virchow  has  described  and  dodn'^J  this  form  from  soft 
warts  of  the  cutis. 


{/.)  PlgmtKtartf  sarcoma,  3felanotie  sarcoma.  Melanoma,  All 
tlicso  luiincs  iiidicutti  ptguicut  foriuuUou  iu  sarcuinn.  lliis  pigment, 
which  it}  usually  graaulur,  rarely  diffuse,  is  brown  or  black,  lies  aluiuil 
ahvars  in  the  ooUs,  mrely  in  the  intercellular  substaDce,  Viirt  or  lb« 
niiole  of  the  tumor  may  l>e  fuinily  or  distinctly  blucl':.  Any  of  the 
abo\*e  forms  of  sai-oomu  may  occasionally  be  pigmented,  but  I  hare 
niuet  frequently  found  this  tu  be  the  case  in  the  last  funa,  and  in  the 
Rpindle-ecilc<I  sureomn.  Melanomata  develop  most  frequently  in  the 
cutis,  especially  of  the  foot  and  hand,  but  also  on  the  he-ad,  ncek,  uul 
tnink. 

The  urrangeniont  of  the  cellular  elements  in  sarcoma  depeDds,  cm 
the  one  hand,  on  certain  dircctious  of  the  libres  or  fibrcKwlls  in  the 
tissue  of  the  tumor;  on  the  other,  on  the  form  of  the  vascular  ueU 
work  ;  from  these  eircumstauccs,  U  well  as  (rom  the  development  of 
giant-ocna,  or  similar  formatlans,  there  may  result  an  nrraiigtrmeut  of 
the  tissue  of  the  tumor,  scarcely  distinguishable  fmrn  the  «rvul)t 
fbrmation  formerly  ascribed  exclusi^'c'y  to  carcinoma-tiäsuc.  Thi* 
should  not  astonish  you,  for  in  onHila<^  also  we  have  a  type  of  avi* 
ties  with  enelose<l  cells,  and  also  the  nel-work  of  the  lymphatic  ^land^ 
which  uniloulitcdiy  belong  to  the  system  of  oonnci.'tive- tissue  tub' 
stances,  but  must  also  be  termed  alveolar  fcHinations, 
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[To  return  a  moment  to  (ä) :  the  largo  cells  found  normally 
in  the  me<Iuna  of  fetal  bones  were  ttnned  by  Robin  "  my^lo- 
plaxes,"  and  giaut-eclls,  from  their  resemblance  to  thcite,  have  occa- 
flionally  rctwivcd  the  samo  name,  (jiiant-cell»  are  often  closely  re- 
lated to  tlie  formation  of  vewteU,  in  whose  vicinity  they  nsnally  lie, 
as  round  cellft,  derived  from  normal  connective  tiwiue,  whoso  pro- 
toplasm increafipa,  probably  at  the  expense  of  neighboring  cells,  and 
ihü  nuclei  multiply.  lu  this  pba»o  of  development  tbey  are  true 
li»malob]a.sl8  ;  1.  e.,  the  protoplasm  partly  changes  to  hioinoglobine, 
which  divides  up  into  red  blood -corpuscles.  The  intercellular  sub- 
stance near  the  giant-ecIU  becoming  fluid,  may  form  o-aviites  con- 
taining blood -corpuscles  (blood-cysts).  Although  giaiit-celU  arc 
not  confined  to  the  above  tumors,  but  occur  in  spindle  and  round- 
celled  sarcoma,  yet  here  they  are  so  numerous  and  large  that  a 
variety  of  sarcoma  has  been  named  from  them.] 

The  following  forms  of  sarcoma  are  of  developed  connective 
tiasue,  whose  form  depends  greatly  on  the  vessels  : 

(^.)  The  (infiltrated  and  superficial)  viltous  aarp&ma,  peart-txt- 
mor»j  and  psammona.  A»  ia  well  known,  the  serous  membranea 
h&Tc  the  peculiarity  in  some  pathological  processes  of  forming 
ragged  proliferations,  whoHe  ba-^is  is  connective  tissue  and  ulti- 
mately vesseJH,  and  who(*e  covering  consists  of  multiplied  and 
enlarged  endothelial  celU.  Well -developed  shreds  uf  synovial 
inenabranc  in  arthritis  deformans,  shreddy  proliferations  of  ihe 
pericardium  and  endocardium  on  the  valves,  the  plexus  choroide», 
and  the  Pacchionian  gninulations  of  the  cerebral  membrane«,  are 
the  typeü  of  this  neoplasia.  The  tumot^  which  to  a  certain  extent 
may  be  regarded  .^a  the  highest  stages  of  development  of  this 
variety  arc  only  found  in  the  membranes  of  the  brain  or  the  nerve- 
sheaths  dirci-tly  proceeding  from  it  ;  some  of  these  neoplasia)  have 
a  villous  character,  at  least  exteriorly  ;  othent  form  compact  masses, 
the  dendritic  tissue^i  growing  through  each  other. 

These  tumors  form  thus  :  A  circumscribed  ccllidar  infiltration 
(a,  Fig.  lao  a)  begins  in  the  adventitious  sheath  of  the  vessel, 
which  gives  rise  to  olnbKed,  shreddy  outgrowths,  wbicb  soon  be- 
come hyaline  or  filamentary  connective  tissue,  and  then  develop  a 
cavity  in  them,  which  gnidually  nnites  with  the  caliber  of  the  ves- 
sel {b).  Part  of  the  cell«  .isaume  epithelial  forms  and  envelop  the 
above  club-shaped  neoplasia  (c).  Between  these  cell-massea  we 
find  spheres  of  flat  corapresaed  cells  {e),  which  in  part  become  dry 
and  under  some  conditions  even  calcareous.  Whether  the  pearl- 
tumors  (  y^rc/iotr)  starting  from  the  cerebral  membranes,  which 
are  compose«!  of  pearly  non-vaseular  nodules  from  the  stzo  of  a 
47 


neclivf-lissuc  cflls  ;  hence  lliey  should  lie  dasftol  with  «a; 
Thymus  pearls  are  the  physiolojjical  example«  of  thin  form, 
from  their  Don-Taaeiilarity  also  hare  an  analogy  lo  tubercle. 

Another  tumor  dewTihwI  by  FiVrAoioan«!  renamvJ  beloojp 
the  psammona.     This  alfw  has  only  h#en  olwervcd  in  the  hnii 
in  the  orbit,  and  is  related  to  the  villous  and  lo  plexifcam  mnaoK 
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which  we  «hall  soon  describe.  Tbia  variety  of  tumor  is  charaot«r- 
ized  by  the  occurrence  of  calcareous  Bphures,  having  the  form  of 
the  conerement«  which  are  found  in  the  pineal  gland,  and  are  ihere 
known  a«  brain-aand  {noafifio^,  saad).  Like  the  thymus  pearls,  these 
are  moBtly  count!<*icd  with  the  vessels,  and  are  pmbahly  mostly  cal- 
cified endothelial  pcarlü  ;  but  Virchow  say«  lluil  direct  calcilicatioD 
of  connective  tissue  may  lead  to  the  sarae  forius. 

iria.  UBft. 
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PUBUDOoa,  «ft«r  TlrdlMP-    VlgoUM  aboiit  900. 

(A.)  Plexiform  {cancroid,  adenoid)  sarcoma.  This  form  of  sar- 
coma also  is  chiefly  found  in  the  orbit  and  brain^  but  «ometimoA 
occurs  in  the  parotid  gland.  It  can  only  be  distingnidhed  by  very 
carofol  examination  from  some  forms  of  carcinoma  to  lie  hereafter 
described.  Plexiform  cylinders,  clubs,  and  («pheres  of  small  wHs 
spread  out  in  the  connective  tissue,  separating  its  bundles  and  fill- 
ing all  the  interspaces  between  them,  in  doing  which  they  naturally 
push  into  the  lymphatic  tckscI»  »nd  perivascular  lymphatic  npaces. 
It  cannot  always  be  determined  whether  the  cells  first  increasing 
are  wandering  cells,  connective- tissue  cells,  or  cell«  from  the  wilIIb 
of  the  Te«sels,  endothelium,  or  perithelium  ;  perhapa  they  all  par- 
ticipate at  the  same  time  or  after  one  another. 

[  Development  of  Iho  tumor  stana  from  the  blood- veasels,  whiob, 
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by  prollferatioD  of  their  endothelium,  boctime  tabalir.  netlike, 
aiixstomo.siug  Btructurvs,  full  of  small,  round,  or  irregular  ri^lls, 
embedded  in  a  close,  fibrillar  conucetive  tissue.  The  cells  enlarge^ 
their  bordcra  beeome  indistinct,  finally  they  so  fill  the  tube  thai  iu 
caliber  is  no  longer  perceptible  ;  the  nuclei  of  the  cells  originatlug 
from  the  endothelium  remain,  and  distinguihh  the  cubulj  from  true 
epithelial  gtand-tubea.  While  the  endothelium  haa  iucrcaied  in 
size,  the  rest  of  the  vaaoular  wall  bas  become  hyaline^  so  that  in  the 
tabes  there  is  a  wall  (tunii*a  propria)  and  a  dlHtim-t  inner  coattog 
of  cells.  At  some  places  otu^ur  irregular,  noduliir,  villous  forma* 
tiona,  with  thick  hyaline  walls  and  cellular  content«.  Elsewhere 
from  the  hyaline  sheath  papillary  offshoots  project  among  th«  oclb, 

Pi«,  us  a 
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and,  in  seetions,  thene  appear  as  hyaline  spheres,  surrounded  on  3H 
sides  by  cellü.  The  onvelopin'jr  cells  hare  such  an  exact  epithelial 
form  as  to  be  miHtakon  for  gland-tissue,  especially  if  not  higbly 
magnified.  From  the  prominent  participation  of  the  vessels  in  the 
formation  of  such  sarcomata,  this  group  of  tumors  has  been  c-alW 
"angiusarcoma"  (A,  Fig.  13Ö  c).  These  are  not  to  be  confound 
with  oavernous,  telangiectatic  sarcoma,  which  are  charact<Tized  I 
very  great  vascularity. 

Tbe  by&line  nietatnurjihosis  sometimes  affects  ftbo  ihc  ceibi 
the  tubes  ;  it  starts  from  the  nuclei,  and,  by  tnuisfomiation  nf  t! 
protoplasm,  branched,  caotus*likc,  hyaline  formations  are  thus  de- 
veloped.    As  the  degeneration  begins  in  the  center,  the  hyaline 
cylinders  are  often  found  enveloped  in  cells.    Tbe  same  procetf  is 
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Comiag  novr  to  the  .tymploms  of  sarcoma  porceptibia  to  the  aakoi 
eye,  we  must  fir»!  state   tliat  in  mosl  cases  these  oeoplatue  Imfm  ■ 
ruundisb,  sharply -bounded  form,  indeed,  are  usually  distinctly  eti«|» 
suhtted;  this  is  a  very  important  distinguishing  maj-k  from  indltrated 
carcinoma.     Sarcoma  very  rarely  appears  on  surfaces  (vrhether  free  or 
sao-Iike  membranes)  in  a  papilhiry  or  polypous  form ;  still,  there  an 
non-glandular  nasal  and  uterine  polypi,  also  soft  warta  on  the  skin 
and  muoous  membrane,  which,  frum  their  lüatulof^cal  structure,  can 
only  be  clasiscd  umoug  the  sarcomata.    The  cooaisteucc  and  color  of 
saroomata  vary  so  much   tliat  notliiu^;  general  can  be  said  tJooTit 
them ;  they  may  be  a»  hard  as  cartilage,  or  of  gelatinous,  nearly  fluid 
consistence.     On  incision,  the  tumor  may  appear  bright  red,  whii 
yellowish,  brovm,  gray,  black,  dork  red,  and  dtlTerent  altados  of 
tbeae  colors  may  appear  on  the  same  cut  surface,  aywrt  from  the 
mentation ;  tliis  depends  especially  on  tiiiiir  viiscularity,  and  on  nuMV 
or  Icsa  recent  extravasations  of  blood  in  (be  tumor.    Tbe  nacubnir 
varies  greatly;  sometimes  there  is  only  a  scanty  net^orit  of  veaarli; 
again,  the  tumor  is  like  a  sponge,  traversed  by  cavernous  veins.    We 
roust  here  mention  another  peculiarity  of  sarcoma :  it  is  occaaloull^ 
so  white  that,  if  it  be  soft  at  the  same  time,  it  greatly  rcscmUs 
brain-uiattcr.   Tliis  medullary  sarcoma  (encephaloid)  usually  hit  iH 
the  malignant  qualities  of  sarcoma  in  the  highest  grade,  and  U  Mack 
feared;  it  may  have  any  of  the  above-described  histological  diM^ 
te-ra.     Tumors  which  may  be  torn  up  into  bundles  in  certain  direcliooi 
have  been  culled  sarcunia  (asciculatum  (formerly  carcinoma  fudcB- 
latum).     Tlie  analoiiiicul  metauiorfihoses  Uial  take  place  ia  sudoob 
are  various:  the  dißcrenl  modes  of  eoftcniug  predominate;  mnraia 
eoftcning,  even  to  tho  formation  of  mucous  cysts,  fatty  and  dcaj 
degcneralions,  are  frequent.    OssiScation  is  very  common  in  auto- 
mata  connected  with  bone,  and  may  go  on  until  the  whole  tuioorii 
more  or  less  comjiletcly  trausfonncd  to  bone.     Cicatricial  sknalcigc 
scarcely  ever  occurs  in  sarcoma ;  this  is  anotber  important  diflensKe 
from  carcinoma.     Ulccration  from  within  oulwatd,  opening  ouilikf  a 
crater,  is  rare ;  sarcomata  of  tlic  culls  ulcL-rate  early,  without,  howcr«', 
causing  extensive  destruction  ;  ulceration  of  bard  aareomata  occwoo- 
ally  produoes  well*developcd  granulations. 

The  diagnosis  of  sarcoma  during  life  is  made  bj  attending  to  tlv 
following  points:  Sarcomata  develop  with  peculiar  frequency  afttt 
precedent  local  Irritations,  especially  after  injuries;  dcatrice«, kliQi 
arc  not  unfrequcntly  the  scat  of  these  tumors  ;  blade  sarcomala  nsj 
oomo  from  irritated  moles.  Skin,  muscles,  nerves,  bone,  pcriosteoia, 
and,  more  rarely,  glands  (among  tlieso  tbe  mamma  most  Crequentlr), 
»re  the  seats  of  these  tumors.     Sarcomata  are  rarest  in  cfaildniD,nn 
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betu'ecD  loD  fti'd  twenty  ycurs,  most  frequent  in  middle  life,  and  rarer 
B^iii  ill  uUI  aj^e.  According  to  oiy  obscrvalion,  uii-n  unil  wuiticii  are 
affected  with  eqital  frequency.  K  those  tumors  be  not  located  in 
or  on  nerre-trunks,  they  are  usually  piiinloss  till  they  brenk  out.  If 
the  aarcoma  be  in  the  subcutaneous  relhilar  tigituo  or  In  the  breast,  it 
may  be  felt  as  an  encapsulated  movable  tumor.  The  growth  is  som^ 
tiincs  ntpid,  sometimes  slow ;  the  couaistence  varies^  eg  that  it  c&o 
scarocly  be  used  as  a  point  in  diagnosis. 

Course  and  proffnoals.     A  sarcoma  may  develop  solilarily,  may 
remain  so,  nud  uevcr  return  after  operation.     It  may  develop  as  soli* 
tary  or  multiple,  and  return  after  repeated  extirpation;  metastatje 
tumors  may  form  in  the  lungs  or  liver,  and  thus  this  disease  may  ejiuse 
rlf^nth  in   thrpe  months.     You  see  that  the  greatest  benipnity  and 
prentcRt  mulij^mity  may  be  united  in  this  one  group  of  neoplasia  ;  in- 
deed, I  e;in  nsi^uru  you  that  two  sarcomutu  of  lliü  most  similar  histo* 
lofrical  quuUties  (usually,  however,  with  dilTereat  oonsistcnce)  may 
differ  entirely  in  course.     From  this  cirouiustance  the  p*at«st  objeo- 
tioiifl  have  been  made  to  pnthologicBl  liistology;  it  must  be  acknowl- 
edged that  the  hiatologu-nl  strurturo  of  a  tumor  by  no  means  eorre- 
sponds  to  its  clinical  course ;  but  for  this  reason  to  cast  a  slur  on 
anatomy  would  be  just  as  strange  as  to  blame  it  because  wc  cannot 
certainly  distinguish  between  the  microscnpio  preparations  of  a  sali- 
\Tirr,  lachrymiil,  or  mucous  gland,  although  tliey  play  very  different 
parts  in  the  organism.     We  must  first  overcome  tlte  habtt  of  seekiug 
speeiüc  anatomical  fonns  for  B]>cL-i[ic  functions.     But  there  is  no  lack 
of  indicatiuns  for  prognosis  in   regard  to  any  sarcoma.     Wo  shall 
hereafter  speak  of  the  importance  in  Uiis  respect  of  the  location  of 
the  tumor;  the  consistence  is  impirtant,  firm  sarcomata  are  of  better 
prognosis  tliaii  Koft  ones ;  alveolar  forms  an;  of  especially  l»ad  prognosis, 
and  still  more  so  are  thn  soft  grantdaiiou  and  spindle-colled  sarcomata, 
which  uauallj-  appear  in  the  medullary  form ;  black  sarcomata  are  ala<: 
especially  ilaiigT'rous,  the  firm  ones  being  less  rapid  la  their  course  than 
the  soft,     Tlie  mpitlity  of  llio  growth  first  Bj)pfanng  is  very  impcir- 
tant  for  the  prognosis;  this  is,  moreover, iq  proportion  to  the  consist- 
ence ;  if  a  sarcoma  has  taken  four  or  five  years  to  attain  the  size  of  a 
h«n*s  egg,  the  prognosis  is  not  so  bad;  if  in  four  or  five  weeks  it  baa 
(frown  to  the  size  of  a  fist,  it  is  very  bad.     A  sarcoma  may  be  mis- 
takeo  for  a  cold  abscess ;  1  know  of  one  case  where  a  sarcoma  of  the 
abdominal  walls  developed  so  rapidly  that  at  first  it  was  diagnosed  to 
bo   furuncle.     In  a  few  months  the  patient  was  covered  with  sarco- 
mata, and,  in  less  than  three  months  from  the  development  of  the  first 
toiDor,  she  died  from  the  disease  attacking  the  lungs.     Sometimes, 
however,  a  sluwly-growing,  firm  sarcoma  is  followed  by  one  of  rapid 
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growth,  but  the  reverse  of  this  ncvw  oocura.     TTsuxlI/r  »airomati 
develop  in  strong^,  well-nourished,  often  in  particularly  hcaltliy  bhJ  fai 
persons;  I  »iw  a  mc<]iiUurv  surcoitia  of  the  inHinma  in  a  bloomlof^ 
strong,  hcaJthy  girl  ciglitcen  years  old ;  slic  died  of  aarcoma  of  tbo 
lungs  a  few  months  after  operation.    Tlic  mode  of  derolopmrat  of 
sarcomata  whitrh  nppear  successively  is  verj*  charaoteristic.     The 
tumor  is  completely  extirpated ;  after  a  time,  in,  under,  or  near 
cicatrix,  anew  tumor  appears;  this  also  ia  oumpletely  removed;  again, 
a  new  tumor  appears  at  the  point  of  operation,  or  at  a  sli^^bl  distaoc^b^^I] 
from  it.  and  near  it  other  new  ones ;  the  patient  begins  to  emaciate     -^  ^ 
possib!}'  fiirtlier  oponilions  are  not  practicable,  mara«muR  occur«,  p^"^^^-, 
sibly  lung  or  liver  tumors,  with  their  symptoms,  develop  ;  the  paüeifc"-^ 
dies  froiu  suppuration  from  the  primary  tumor,  or  from  diseaAe  of  i^  _^ 
temal  organs.     The  course  juat  desnibed  differs  from  that  of  taifr--%^ 
noma,  b<;üau»c  in  the  latter  continuous  recurrence  is  the  most  frcciuet::>^ 
while  iu  Barcotna  the  rcgiuiial  prudoniinntcs,  provided  the  tumor  l^^Zj/ 
been  enUrely  extirpated.    This  may  reodily  be  explained  by  the  ^^^ 
Üiat  the  bounds  of  inEltrntcd  carcinoma  are  much  more  difficult 

Co 

determine  than  are  those  of  encapsulated  sarcoma :  hence,  eeterit  pK^^ 
buSy  the  latter  may  be  more  certainly  removed ;  if  portions  of  ^ 
coma  be  left,  of  cuune  tliere  will  bo  continuous  recurrence.  A.fv<y 
complete  extirpation  of  sarcoma,  years  may  elapse  before  the  ngi^jQ^ 
recurrcnt^c,  and  sarcoma  may  always  remain  a  local  trouble  iuryaiM 
possibly  till  death.  I  know  one  case  of  fibn>sarcoma  of  the  back  of  tf« 
bead,  where  it  was  twenty-three  years  from  the  developmentof  tbvfini 
tumor  till  death  from  recurring  tumors  ;  meantime,  tlie  palicat  iru 
operated  on  five  times,  and,  on  each  occasion,  he  waa  cured  forKmr 
time.  From  an  old  woman  I  extirpated  a  medullary  sarooma  (alreolar 
canoermis  form.  Fig.  13Ö)  from  the  deltoid  muscle;  the  wound  lud 
scarcely  healed  when  a  new  sarcoma,  like  tlic  first,  fonued  in  it ;  aow 
the  woman  remained  perfectly  well  four  years,  then  a  new  tumotanc 
in  the  deltoid  ;  it  was  removed  by  an  operation,  probably  imperfect, 
and  recurred  in  the  iucuniplcte  cicatrix ;  exarticulatioo  of  Ihesran» 
lollowed  by  recurrence  in  the  pectoral  and  latissimus  musdc«,  ml 
death  from  sarcoma  of  tbo  lungs  and  pleurisy.  A  year  since,  I  exlj»- 
pMtetl  a  melanotic,  large-celled  sarooma  from  the  scalp  of  an  old  om, 
irom  u'hora  Schuh  had,  six  years  prevtouslv.  removed  a  ahntlar  tmor, 
up  to  the  present  time  there  has  been  no  recurrenoe.  When  we  im- 
putate  the  tliigh  for  sarcoma  of  the  leg,  after  years  it  cnay  recur  in  the 
amputaiiou-cicatrix,  and  be  followed  by  aorooma  of  the  lung^  TW 
local  tendency  to  roour  oould  be  explained  by  an  oxlcnsire  spriaklinf 
of  seed  in  the  vicinity  of  a  tumor,  if  the  rocurrenoea  suoceedcd  wA 
other  ntjtidly,  but,  when  years  elapse  between  the  rerurrcncca»  thit  a 
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piKDabon  will  hnrdly  answer,  for  it  is  not  very  probnble  thut  tumor 
Kits  would  lie  quiet  in  the  tissue  for  venrs,  and  tlicn  suddenly  shoot 
out  like  an  old  scciL  I  know  no  cxplaualiou  for  this  mode  of  recur« 
n^iice.  Ilic  course  of  tbc  infection  ia  very  peculiar  in  sarcoma ;  1  think 
I  waa  one  of  the  Gret  to  show  that  it  is  an  essential  peculiarity  of  sai^ 
coma,  that  it  doos  not  attack  the  Ij'mphatio  glands,  or  docs  so  quite 
late  in  Üie  dis^as*».  The  course  of  sju-coma-infection  goes  chiefly,  if 
not  exdusively,  through  the  vnins — not,  as  in  rarcinoroa,  through  Ih« 
lymphatic  vessels.  Sarcomata  of  tlie  lungs  are  mostly  of  embolio 
origin ;  it  sticnis  that  the  walls  of  the  veins  in  »artoina  are  very  readily 
traversed  by  ihe  tumor-substance,  and  their  caliltre  fillt'd  with  friable 
masses  of  it,  which  thence  pass  into  the  lungs.  The  number  of  the 
seoondaiy  sarcomata  is  often  enormous,  the  whole  pleura  and  peri» 
toiueum  may  be  covered  with  them.  In  this  respeot,  the  melanotic 
ftinns  almost  appt^r  to  dispute  the  precedence  with  the  medullarr. 
Primary,  only  purtially-pigiuenlcd  tumon  are  occasionally  followcc] 
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perfectly  black  and  also  by  perfectly  white  secondary  tumor».    Sir 
oomatA  of  the  lungs  are  almost  always  of  the  granulation  variety.    Id 
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the  liver  I  liave  sofln  seonnrlaiy,  vory  beauUfrinj  pigfmented»  »pindle- 
ooUed  GAivoinata;  the  forms  of  primuy  and  seooDcUrjr  sarcomata  thus 
vary  greatly. 

TfjpoifntpJty  ofsitreoma.  A»  the  above  general  rciimrks  are  io- 
Bufficicut  for  pruutice,  we  aiuät  study  more  aocurat4>ly  dÜTercut  fono» 
of  sarcoma  in  oerlain  titutucs  and  in  cnrtuin  parts  of  tlic  body. 

Sarcomata  occur  quite  often  in  hollow  Umr»  (myeloid  tumnn  or 
central  ostfwsorcouiu),  usually  in  the  form  of  giant-cellod  sarcoma; 
they  especially  utlsick  the  lower  jaw,  next  the  tibia,  radius,  and  ulna 
(Figa.  140  to  143).  Those  tumors  often  contain  mucous  cysts  and 
spherical  or  branched  osseous  formations;  thoy  are  circumscribed 
nodules,  mostly  forming  in  the  medullary  cavity,  n'hieb  gradually  de- 
stroy the  bone,  but  in  such  a  way  that  new  bone  is  constantly  derel* 
oped  from  the  perioBt^-um,  so  th.-it  the  tumnr,  i-ven  if  veiy  large,  ofteo 
remains  covered  entirely  or  partially  tiy  a  sliell  of  bone ;  tlie  disflMadj 
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bone  then  appears  puflFed  up  like  a  bladder,  and  the  timiop  does  not 
always  cause  a  complete  solution  of  its  coniinutty.  When  those  tar- 
comata  occur  in  the  lower  exlremity,  ihey  heoome  verr  vnnniUr; 
numbers  of  smnll  traumatie  aneurisjns  (lei-elop  in  them,  and  a  tn» 
noeurismal  murmur  may  be  heard  in  thera,  so  that  tliey  are  often  oon- 
sidered  and  described  as  true  bone-anenrlnms.  Tlie  c^-^toaarcomata 
and  compound  r\-8ts,  which  are  fxvaÄionally  seen  in  houcs,  esprciaH»" 
in  the  lower  jaw,  also  in  hirp"  hollow  bones,  have  usually  developed 
from  oatec>8srcomata  (Fig.  144).  Central  osterwarcomata  are  usually 
solitary,  very  rarely  generaltv  infectious.  In  the  lower  or  upper  jaw 
they  are  apt  to  come  at  the  time  of  the  »ccoud  deutiliun,  r»rely  «t 
the  first :  in  the  long  boues  I  have  only  seen  tbem  at  middle  age ;  of 
tiie  tumors  called  epulis  (the  word  means  located  on  the  gums)  a 


SARCOEAT^ 


731 


IW.1M. 


.yM. 


Jvge  number  belong  to  these  giaot^ellcd  SAroomata;  their  location 
Bn  the  gtims  is  generality  only  apparent;  they  xisuolly  spring  from 
cavities  in  the  teeth,  and  hare 
started  from  oarious  roots  of  teeth. 
Sume  al^o  call  epithelial  cancer 
epulis;  it  is  well  either  nut  tu  use 
euuU  terms  or  to  restrict  them  by 
certain  adjectives;  as  sarcomatous, 
fibrous,  carcinomatous  epulis,  ek\ 
Peripheral  oeteosarcomata  or  peri- 
osteal  ■aroomata  (osteoid-cbondro- 
mata  of  VinJiore)  are  quite  ma- 
ligiiaut;  they  either  have  grauula- 
lion  structure  with  osteoid  tissue 
as  in  ostoophrtes,  and  »ro  partly 
ossincd ;  or  they  are  very  large- 
oelled  myxosarcomata,  also  part- 
ly ossified.  The  rapidity  of  tlie 
course  varies  greatly;  sarcoma l;i 
^tf  tlie  lungs  have  been  obser^'cd 
Hier  thetn. 

Spindle-cel!*»d  sarcomata  are 
found  especially  often  in  muscles, 
fiuds,  and  cutis ;  they  are  locally 
very  infectious,  and  often  return 
after  extirpation.  Myxosarcomata 
come  in  the  cutis  and  «ubcutaiieous 
cellular  tissue,  and  with  the  uakcd 
eye  are  often  difficult   to  distin- 

guish  from  ccdematous  soft  fibromata.     The  nerves  also  an  relatively 
>n  the  scut  of  multiple  sarcoma.     The  more  rapidly  thu  primary' 
lors  have  grown,  and  the  more  '*  medullary  "  (heir  appearance,  the 
lore  dangerous  tbey  are.     I  (lud  tbut  all  ages,  except  perhaps  child* 
^od,  are  equally  diäpuecd  to  these  tuuiurs. 

WTien  sarcoma  develops  in  a  gland  it  almost  always  contain»  glao- 
Inr  elements,  which  may  be  greatly  chnngt^d  in  form,  and  some  of 
lich  may  be  newly  formed.     Hcnre,  pure  adonoiuata   (wliich  ar^ 
^iBTc)  may  be  difficult  to  distln.zruia!)  from  siirconiata  that  have  de- 
in glands  (adeno-surconiata).    Glands  are  by  no  means  equally 
to  the  development  of  sarcoma ;  we  stiall  brielly  state  tlie 
Hues  where  they  aro  most  frequently  found. 
The  female  mamma,  more  than  any  oilier  gland,  is  subject  to  those 
Bttiors.     Sarcomata  of  tlie  mamma  are  ronndifth,  lobular,  nodulated 
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tamnrfi  of  firm,  el.i«ilc  f<on)!d)tt«nre ;  the  disense  mny  attacic  *  large ' 
Riiiull  porticm  of  the  lubcra  nf  the  gland ;  an  a  ruli^,  only  ont*  br«iut  t> 
atUicWed  and  only  at  one  poiot;  st  otlier  times,  several  small  nodol« 
occur  &t  the  »icnc  time  in  ouc  gtimd.  These  tumors  grow  very  flcnrlf. 
cause  uo  pain ;  üke  nil  sarcomata,  lliey  are  sharjily  l)«^mHled  from  Ae 
healthy  parts,  hence  thpy  are  movable  in  the  glandular  parenchyn; 
tvben  they  grow  large  (in  the  oourse  of  years  they  may  attain  tU 
Bizc  of  a  man's  head)  they  almost  always  form  cystosarcomata;  in 
the  course  of  time  they  become  imfter  and  oauae  pain ;  lUccmtioo  iln 
occurs.  The  anatomy  of  these  tumors  has  always  exciti-tl  great  into» 
est.  As  the  glanduliu-  elements,  acini  as  well  as  excretory  duoU, 
were  found  iu  them,  it  was  fonnerly  supposed  that  they  liad  dcTeloped 
in  the  tumor;  hence  these  tumors  were  called  partial  hypertropkin 
of  tlic  manmw.  I  consider  this  view  incorrect,  and  think  that,  br  a* 
amining  a  great  many  of  these  tumors,  I  have  satisfied  myself  that  pri» 
mnrily  and  cliicHy  there  is  a  development  of  sarcoma  in  tlw  conaodiw 
tissue  annmd  ihe  acini,  the  latter  being  preaeired,  although  they  «my 
be  changed  in  vHrious  ways.  The  distention  of  the  gland-ducta  catim 
cysts,  at  first  ali^ehapccl,  subsequently  more  roundish,  with  muco 
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■erous  ooutenU,  vhose  tlcrelopment  wo  aball  immedintely  follow. 
The  tissue  of  the  ueoplasia  iUcU  is  usuuU}'  composed  of  sumll,  round, 
Rpinillc-sliaped,  rarely  of  branched  cells,  with  oonaiderable  developed, 
fibrous,  snmctintcs  g^l«(inous  intercellular  eubsl&ucw.  In  some  of 
these  tutnore  the  fibroua  tifL*uo  may  be  so  prcval(*nt  that,  in  oonsisV 
ence  aud  constitution,  the  entire  tumor  mny  resemble  fihroina.  Aoci* 
dental  cartilaginous  and  osseous  tissue  are  occasionally  obser\'ed,  but 
sre  very  rare,  und  have  nu  influence  on  the  course  of  the  disease.  If 
tlie  growth  of  these  tumors  were  regular  thraughout,  the  excretory 
duct«  and  acini  of  the  glands  would  be  equally  enlarged  or  compressed ; 
for,  if  you  imagine  a  part  of  the  gland,  say  a  lobule,  spread  out  as  a 
■urfacc,  and  suppose  tlie  basis  to  which  this  surface  is  attached  en- 
hugiug,  the  epithelial  surface  must  also  enlarge.  Hut  the  glundi 
Doay  be  regarded  as  surfaces  bulged  out  in  many  plucos,  so  tliat  thii 
reprcseotation  is  quite  proper.  Such  &  regular  growth  in  alt  parts  of 
a  gland  never  or  very  rarely  occurs ;  the  result  is,  that  frequently  only 
the  excretory  ducts  elongate  or  enlitrge  mucli;  this  induces  the  slit 
shaped, elongated  cysts,  risible  to  the  naked  eye;  but,  by  simultano- 
ous  distenliou  of  tlie  glandular  ncini,  roundish  cysts  are  often  formed. 
Id  this  stretching  of  the  sacculated  glandular  surface,  the  epithelium 
increases  and  develops  to  a  higher  stage,  inasmuch  as  the  small,  round 
epithelial  ceils  of  tlie  acini  iDcrenso  greally,  and  change  to  a  layerctt 
cylindrical  epitheJium.  The  glauduhir  substance  thus  altered  secretes 
ft  muoo-seroua  liquid,  a  very  minute  portion  of  whii;h  is  spontaneously 
evacuated  from  the  nipple,  while  most  uf  it  is  nUnitied  in  the  tumor, 
and  sen'es  to  dilate  the  already  dimtended  glandular  cavity  (retention 
and  secretion  ci,-stp). 

Tlien  tlie  tutnorfluhstancc  again  grows  into  these  cj'sts  in  the  form 
of  lobulated,  leaf-like  proliferations  (c}*stu&arcoma  phyUodes,  prolife- 
rum ;  Jufin  MlUl€r\  so  that  the  cut  surface  may  thus  acquire  quite  « 
complicated  appearance. 

The  relation  of  tliis  c^'st-derelopmejii  to  the  sarroma  (the  nature 
«nd  course  of  the  disease  is  nut  much  iuÜuenccd  by  the  former)  varies 
greatly  in  these,  as  in  all  cystosarcomato. 

Mammary  aud  cysto  sarcomata  are  not  very  rare,  but  are  far  less 
froquciit  timu  the  cancers  of  the  breast,  which  we  shall  hereafter  men- 
tion. The  disease  is  most  frequent  in  young  married  women,  hut 
also  occuni  shortly  before  puberty — rarely  after  the  fortieth  year  of 
life.  The  growth  of  these  tumors  is  very  alow,  and  is  painless  before 
they  become  large;  later,  however,  they  are  accompauicd  by  piercing 
paioa ;  as  the  tumor  may  grow  as  largo  us  a  muu*s  head,  and  ulcerate, 
it  may  prove  very  troublesome.  Somo  of  these  saroofnata  have  the 
peculiarity  of  swelling,  and  becoming  slightly  painful  shortly  before 
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ease  may  vary ;  Üiere  are  not  a  few  cases  where  BTnoU  sarcomata  of 
the  breast,  which  perhaps  catae  after  the  first  ooDfinemcnt,  spontane 
ously  disappeared  in  thu  course  of  time,  or  else  remained  for  the  nai 
of  life  without  doing  any  harm ;  but  in  most  cases  these  tumor*  grow 
gradually,  until  they  are  operated  for;  if  Ibis  is  not  done  till  lute,  wiict) 
the  tumors  have  becx^me  large,  and  the  women  have  attained  old  age, 
they  may  l)ecome  infectious.  In  young  girU  and  womeo,  vhe»  • 
slowly-growing  ßiircoma  of  the  mammarj'  gland  is  extirpated,  it  do« 
not  usually  reappear.  If,  however,  the  sarcoma  tirst  appears  betweea 
the  thirltuth  and  fortieth  years,  we  hare  to  feargencnJ  sarcoma  iniec^ 
tion,  or  actuul  tniusforuuition  to  curciuomu  by  epilhcUul  prultferatiüo, 
I  consider  it  advisable,  io  all  oasea,  to  extirpate  the^e  oiommarv  ssr* 
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lata  early,  as  we  never  know  exafrtly  wbat  their  future  course  will 
be.  Tha  diagnosis  ts  often  difficult;  small,  nodular,  lobulated  hanl- 
eninga  may  uocur  id  tbe  bruanta  frum  chronic  iiiflanunntiun,  especially 
during  and  after  lactation,  which  pass  off  spotitaueously,  or  under  the 
use  of  iodine;  We  oflcn  have  to  decide  from  the  cuurse  whether  the 
case  is  one  of  chronic  inflammation  which  may  subside,  or  an  actual 

«mor.  Even  the  most  accurate  anatomical  examination  is  hero  of  no 
■11,  for  young  sarcoma^tissue  cannot  be  distinguished  from  inflatn- 
itory  neoplasia.  Tbia  is  another  case  where  the  boundary  between 
chronic  iuflauiuiatoiy  ucoplusiai  and  tumors  cannot  he  accurutt^ly 
drawn. 

A  second  organ,  in  which  adeno-sarcoma  and  adenoma  develop,  is 
the  salivuiy  gltmd-  The  tumors  that  form  here  are  usually  quite  firm 
and  eloatic,  are  tolerably  mo\-ablc  and  gmw  very  »lowly  ;  ih(*y  occur 

t the  parotid  more  frequently  than  in  the  sub-maxiilary  gland,  and 
y  rarely  in  the  sublingual.  As  seen  by  the  naked  eye,  the  anatoran 
diaracteristtcs  vary  greatly ;  the  turaur  is  alwa^'S  distinctly  bounded 
by  a  capsule,  which  is  very  iutimutely  connected  with  the  gLiud-tisauc. 
The  substance  of  the  tumor  may  be  of  pulpy,  rairtilagiuous  or  hbrous 
consistence,  it  may  be  ossified,  or  calcified ;  it  often  contains  oysta 
of  briny,  gelatinous,  or  serous  fluid.  Histological  examination  of  tJiese 
tumors  shows  that  tlieirsofter  parta  cousist  of  sptndlo-colls  and  stellate 
ocUs,  soDicLimca  with  a  slight,  again,  with  a  large  amount  of  mucous 
or  cartilaginous  intercellular  substanoe ;  there  are  also  newly-formed 
gland-tubcs.  In  rare  cases,  the  tumor  consists  almfist  exclusively  of 
cartilage,  but  very  frequently  there  is  some  sarcomatous  tissue  present. 
These  tumora  may  develop  from  tJie  time  of  puberty  to  the  fortieth 
year;  they  grow  very  slowly  and  painlessly,  und  particularly  slowly 
when  they  do  not  funu  till  middle  age.  Although  they  never  retro- 
grade, small  tumors  {s^y  as  large  as  an  egg)  of  tins  rariety  may  oeaso 
g^wing  late  in  life.  If  these  tumora  be  extirpated  from  young  pa- 
tients, as  a  rule,  tliey  do  not  return.  But  later  in  life  they  often  recut 
after  extirpation,  and  retiu'n  so  quickly,  tliat  tlicy  gradually  grow 
deeper  in  the  neck,  aud  llnally  become  inaccessible  to  tlie  knife ;  the 
oeighbonng  lymphatic  glands  of  the  neck  arc  infected,  and  the  disease 
assumes  the  character  of  carcinoma  ;  the  adeno-sarconia  becomes  cancer 
of  the  gland.  General  development  of  sartxima  scarcely  takea  place 
from  these  tumors.  From  the  course  above  descrrtjctl,  we  might  fonn 
Uie  rule  of  removing  these  tumors  early  in  young  patients,  but  in  older 
ones  of  not  being  too  hasty  about  extirpation,  as  rajiid  recurrence  u 
to  be  fcaxed,  w  bile  oecasionally  the  primary  tumors  grow  alowly.  Sai* 
Oomata  of  the  sahvary  gland  are  not  frequent,  fcjimil.ir  myxo-sarco 
mata  aud  myxo^ondromata  occasionally  develop  in  tbe  oral  murou« 
Doembrane. 
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Tmr61v  jeoplasi»  are  very  (HfEcuIt  to  deGne  accurately.  According 
to  Iho  moctv  of  development  we  mayassume  a  secondary  inflommatorj 
Bwclling  of  tbc  lyinpli-glaudB  fruiii  infedion,  and  bd  idiopulliic  hyper 
plasia.  In  diseases  liom  the  most  varied  cause«,  Itic  lyuiphatic  glnuds 
almost  always  present  a  similar  appearance ;  they  are  enlarged,  mure 
Buoculent,  firmer  tlian  normal.  The  microscopic  examination  of  lym- 
plioma  allows  tlia  following  appearancea,  if  made  Irom  a  bonlened, 
properly-prepared  spctinicn  :  Al\  the  cellular  elements  are  multiplied 
aikd  enlarged ;  tlic  lynipli<clls  in  the  alv'Cf>li,  the  oonucclivc-tifisue 
cells  of  ttic  irabeculue,  the  capsules  of  the  alvooU  and  tlie  net-work; 
thus,  the  structure  of  the  gtimd  is  gradually  lost  entirely  ;  the  whole 
organ  becomes  a  mass  of  lynipb-ce)ls,  although  a  fine  net-work  is  gea- 
erally  preserred,  into  wbi<rh  tlie  hani  connective  tissue  of  the  capsule 
and  of  tlie  trahoailfe  is  aUo  transformed,  while  the  blood-vessels  an 
preserved,  and  their  walls  greatly  tliidccned  (Fig.  148) ;  the  cellular 
infiltration  may  be  so  great,  that  an  exact  distinction  bciween  lyra- 
phoma  and  glio-sarcoma  (Fig.  148)  may  be  impossible  at  some  point& 
Usually  tlicro  are  glands  of  various  sizes,  and  we  find  the  large  ona 
of  the  same  slructurc  as  the  smaller.  Neither  the  macroscopic  noe 
microscopic  uppearances  will  determine  exactly  the  causes  of  the 
hyperplasia,  whether  it  be  icUopathio  or  due  to  chronic  inflammation; 
we  rain  only  say,  in  general,  that  glands  much  enlarged  by  chrnolo 
inflammation  more  frequently  contain  nLscesses  and  caseous  focj  than 
those  which  are  apparently  idio|Kitliic  liyp<.Tplaaia.  Perhaps  I  am  too 
conscientious  in  using  tlie  term  "  idiopathic  disojisc  of  the  lytnphatir 
glands ;  ^'  for  in  many  of  thet^e  cases  we  can  discover  no  peripheral  ini- 
tation,  although  many  things  apeak  in  favor  of  the  disease  of  th«- 
glands  being  sccoudury ;  it  is  poitsible  that  shght,  tempomy  iafiano- 
mations  have  existed,  that  have  excited  diseaee  of  the  glands,  and 
have  disappeared  before  the  affection  of  the  glands  has  sltowu  its«^U!. 
We  formerly  spoke  of  a  similar  secondary  plastic  process  in  the  lyia- 
phatio  glands,  after  the  primary  peripheral  irritation  had  oeosed,  as 
being  a  chief  symptom  of  scrofula ;  hence  we  might  term  lympbouuU 
as  typical  scrofulous  tumors  (scrofulous  sarcoma,  B.  von  JMtiffmbecl:), 
r*et  US  study  them  further,  anatomically  and  clinically. 

For  a  long  time  the  glands  preser\'e  their  kidney-shape  till  finally, 
as  Lhey  eoiilinuc  to  grow,  this  also  ia  lost,  and  the  adjacent  glandnlai 
tumors  unite  to  form  a  lobulutcd  moss.  To  the  naked  eye,  the  extJi* 
pated  tumors  appear  roundish,  oval,  or  kidney-shaped ;  od  section, 
they  are  of  a  light,  grayish-yellow  color,  which,  on  exposure,  oluragm 
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I  Um  c<irtlca)  )»jrT  at  n  hvperplaMtcnrrl-:«!  lymphulc  rlnril.  M«<nlAadJ4WritaBHiteni.  n 
o,  McUott  of  t»mU  will]  ililckvDiKl  wdl*.  brat li»d-ual  alcuhol  prvpAnUoo. 

^  sllowigli-n-d.  These  tumora  are  firm  and  elastic;  they  are  easily 
dm^uscd,  from  their  lot-uUtv.  Alt  l^ymjihatic  glands  arc  nut  etjually 
dittposcd  to  this  dlst-uSL-;  the  most  frt'qiieiilly  uiTcirttd  arc  Uic  cervical 
either  on  one  ur  both  sidca;  mure  nirely  the  asdUury  aod  inguinal, 
most  rarely  tlic  abdominal  and  bmuchiat  Tbese  tumors  are  hardly 
ever  congcnilal,  but  Ihey  may  occur  from  the  first  to  tlio  sixtieth  year, 
akhoiigh  they  are  most  frequent  between  the  eighth  and  twentieth. 
Not  uufrcquL'utly,  hyperplasia  of  the  lymphatic  f^Innda  is  multiple; 
but  only  one  or  a  frw  glands  in  Uic  neck  may  t>e  alfceted  ;  if  this  be 
the  case,  the  tendency  to  such  neoplasia  runs  out  in  the  course  of 
time,  while  the  tumors  which  have  grown  painlessly,  and  continued 
free  from  piiin,  liave  tlieir  growth  arrested,  and  niay  be  carried  till 
ileath.  In  rare  cases,  the  new  formation  appears  almost  at  the  same 
lime  in  all  the  lymphatic  glands  of  one  or  bolh  sides  of  the  neck,  stj 
tiiat  the  latter  is  thickened,  and  the  movements  of  the  head  arc  much 
impeded ;  if  tliese  tumors  continue  to  grow,  they  finally  compress  the 
txuchcu  and  cause  death  by  suffocation  ;  but  even  in  these  severe  cases 
t  here  is  occasionally  a  sponTaneou»  arre^tt  of  the  disense,  and  then  even 
large  tumors  of  this  kind  nuiy  l>e  successfully  extirpatiKl ;  some  of 
iheee  glands,  too,  arc  ttually  destroyed  by  ulceration  and  caseous  de« 
generation. 

The  worst  cases  axe  those  where  t!ic  tumors  quickly  grow  to  large 
maduliary  tumor«  (not  unfrequcntly  under  the  fonn  of  fasciculated 
medullary  fungi),  and  where  the  neighboring  tissue  is  also  changed 
to  lymphoma.  I'atients  with  such  ttimors  rarely  escape ;  ampmia  comes 
on,  the  nutrition  is  imp.iire<l,  and  hypertrophy  of  the  spleen  may 
Appear,  and  the  patient  die  of  exRessire  antemia  and  marasmns. 

[These  malignant  l>jtophomnUi  arc  to  be  regarded  as  true  medul- 
Ury  sarcoma  of  the  lyinpU-gluuds.  Bui,  iu  regard,  lu  the  nomeu- 
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clature  of  tuinoni  of  the  Ipnphatic  gUud.s,  wl-  find  ^eat  conftud^ 
fliiefly  iuJuetd  by  the  vxpTusnioti  lt/m/ihogarco/na.  Vor  w 
tbU  tcrui,  some  uuderstand  sarcomatOf  wbu»e  structure  is  like  thai 
of  lymphatic  glands,  others  menn  all  priin:iry  tumor»  of  tin 
glaiidjs  u<i  iimttor  what  is  their  scruntarc,  if  their  oourAo  rosembl 
that  of  Bun^oiua.  Ilvnce  I  would  «trike  out  the  name  Ipnphoj 
coma^  and  call  tumors  with  sarcoma  formalioo,  which  develop  \i 
the  lymph-glauds,  sarcoma  of  the  lympbalio  gland«.  The  nam» 
lyiupboiua  would  retnain  fur  hyperplasia  of  tlie^e  glands,  whetfaCT 
due  to  increase  of  lymphelenieiit«,  or  to  their  enlargement.  At 
6rst,  sarcomata  of  the  lymph-glands  are  like  true  lyniphomatSf  ana* 
tomically  and  clinioally.  Bat  they  differ  from  malignant  Irmpbo- 
mata,  because  t!ie  growing  tumor  quickly  bursts  the  gland-capeaU, 
and  attacks  the  surruundtng  parts,  beeoming  adherent  tu  thetn, 
not  uufre4uently  causiug  ulceration  and  extensive  destructiun 
the  skin.  Tbcy  are  moHt  prone  to  recurrence,  and  bcloug  to 
most  dangerous  form  of  tuinon«.  Quite  lately  I  have  »een  scTcn 
oases  where  metastatic  tuuioi-s,  with  alveolar,  rouud-eelled  «arcoo 
structure,  were  found  in  the  longs  and  spleen. 

Hesides  these  malignant  sarcomata  of  the  lymph -(jlands,  tl 
are  matiijiiaut  lymjr/iomt/ffi  (JiUlrotlt),  which,  in  another  way,  mj 
scarcely  less  dangerous,  though  not  possessing  all  the  eliuiealpe-J 
cnliaritics  of  malignant  tunion» — among  others,  unlimited  teodcuf  j 
to  spread,  and  consequent  destruction  of  organs.  Tlieso  tanonj 
are  true  hy|K;r|)la>'ia8  of  the  lymph-gland»,  the  pmliferaiion  of  tht 
elements  attacking  a  group  of  glands  at  once,  bur  remaining  limHei 
to  the  glands,  so  that  the  capsule  is  not  ntphin«!  or  the  neighbor 
ing  parts  attacked.  The  gland«  first  attacked  grow  to  a  tnnw 
composed  of  several  noilules,  which  is  at  first  painless.  Thcdlfl 
adjacent  group  is  attacked,  and  the  disease  spreads  to  the  ndw 
side  of  the  bofly,  and,  finally,  to  the  medtaslinal  and  retropcrilfloeal 
glands.  Of'casionatly,  by  this  time,  the  patient's  general  amditi«! 
has  suffered  ;  the  skin  is  pale,  the  body  emaciated,  there  is  m\tm% 
of  the  limbs  ;  later,  they  cough,  have  hectic,  and  sovere  paia  In 
some  of  the  tumors,  and  finally  die  from  general  pxhaualion,  Woody 
diarrhopa,  rough,  with  pnnilent  expectoration,  etc.  Hut  this  wwli 
is  not  the  rule  ;  some  pitient«,  especially  old.  strong  men.  hflveoi- 
lignant  lymphoma,  and,  in  spito  of  enormous  developmetrt  of  ibe 
tumors,  maintain  goml  general  condition.  They  may  suffer  wW» 
from  displacement  and  compression  of  the  larynx  and  trachfa,*»! 
it  is  a?»tonrsliiiig  what  patients  can  sland  in  this  way,  when  thcrto- 
prcAsion  comes  on  gradually.  Usnally  these  patients  die  snddtolj 
from  suCocation,  often  afU'r  severe  exertion,  like  goitre  patiiBtL 
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On  antopsr,  we  usually  find  aevoral  groups  of  glands,  but  some- 
times only  tliuse  of  one  siJe  of  the  neck,  immensely  enlarged ; 
similar  tumora  are  found  ia  the  mediastinum  and  abdomen.  Itut 
Boinctioies  true  lymplioma  ncMlules  are  found  in  the  internal  orpins, 
in  tho  luags,  spleen,  liver,  kidneys,  and  even  in  ihe  spongy  bonos, 
which  may  be  regarded  as  raetastase*.  These  tumor«  are  classed 
as  hard  or  «oft,  according  to  their  consiHtence  ;  tlie  former  are  a 
higher  form  of  development  thau  the  latter,  but  the  two  arc  diH- 
tiiictly  characterized  from  the  start :  the  soft  have  a  gray-red- 
disL  medullary  appcaraiiee,  the  hanl  are  pure  while  or  grayish- 
white,  like  fibroma.  Tbc  same  difference  is  found  in  the  metastatic 
tumors. 

In  the  soft  as  in  the  hard  lymphomata,  the  lymph-Teasels  are 
permeable  j  in  the  former  they  are  even  easy  to  inject.  The  general 
strncture  of  the  gland  is  preserved  ;  in  the  channel,  large,  midti- 
nueleated,  often  giant  cells,  are  found.  In  the  hard  furmt«,  the 
reticulum  particularly  is  thickened  and  changed  to  HcleroHcd  con- 
nective tissue  ;  in  the  8oft,  there  is  mostly  new  funnation  uf  lympb- 
cells  and  dilatation  of  the  framework.  The  disease  usually  begins 
in  tlic  ccr\'ical  glands  of  one  side,  and  sometimes  remains  limited 
there.  Xot  unfre"|Uontly  the  gtiinds  of  the  throat  and  of  the  ton- 
sils are  attacked,  and  early  cause  difficulties  of  an-allowing  and 
respiration.  More  randy  the  affection  begins  in  the  axilla  ;  least 
often  in  the  groin.  Sometimes  a  slight  irritation  is  the  exciting 
cause,  as,  in  one  patient,  a  bce-sting  on  the  hand  started  an  acute 
lymphangitis  and  adenitis  of  the  axillary  glands  ;  this  latter  did  not 
subside,  but  grew  like  a  ttmior.  In  other  eases  a  sliglit  glandular 
Bwelling  is  caused  by  an  irritation  continued  severa'i  months ;  sud- 
enly  the  gl.ind.*(  begin  to  grow  rapidly,  and  neighboring  group»  «ro 
.tacked.  Usually  there  is  no  perceptible  cause.  Scrofulous  per- 
ins,  in  whom  chroniu  glanduhir  hrperplasia  is  «o  common,  are  not 
isposed  1^  m:i!ignant  lymphoma  ;  hence,  we  may  decide  against 
the  diseine  being  of  this  nature,  if  we  find  the  marks  of  scrofula. 
No  age  is  exempt — it  orcurFi  in  children  of  a  few  months  or  In  per- 

I      ^Bons  sixty  years  old  ;  but  healthy-looking  persons,  in  early  puberty, 

^^eeni  most  prone.     Some  cases  had  been  preceded  by  intermittent 

^Hsver  that  had  left  no  sequelae. 

^HV  The  great  resemblance  of  malignant  Ivmphoma  to  Booalled 
Icuciemia  lymphatica,  in  whieh  also  there  are  Inmors  of  the  spleen 
and  other  organs,  has  often  been  observed,  and  the  affection  has 
been  called  pAeiidoieucfemia  {  7^ou9«eau).  But  the  two  diseanea  are 
distinct  in  the  structure  of  the  hyperplastic  gland«.  A  more  im- 
portant point  is  the  absence,  in  malignant  lymphoma,  of  the  char- 
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auteristic  uf  leiMWrnia ;  i.  e.,  increase  uf  the  white  corpuscles.  Ti 
Chti  last  stages  uf  |>&eudultucteiuia,  as  in  maraHtiiUM  fjx>ni  auy  t;ju.vi!, 
tlio  proportion  of  eolorlcM  corpuscle»  is  increased,  but  never 
markedly  as  in  leuccomia  proper.  Moreover,  patients  with  t 
latter  disease  arc  ailing  from  ita  conuucuectuent  or  even  before 
while  those  vith  malignant  lymphoma,  even  when  the  tumors 
large,  are  usually  strong  and  foci  well.  The  disease  is  local.  Whc 
in  Bome  casea,  there  is  marked  lenoooythftiimia,  it  is  probably  due  i 
ftperial  pathologieil  condition»;  for  instance,  from  the  gri>wlh  oi 
rhu  tumor  int«  tlie  axillary  vein,  etc.  In  true  leiic«pnna.  al^o.  t 
medulla  of  the  bones  is  implicatwl,  while  in  malignant  lympho 
it  is  not. 

There  are  other  hyperplasias  of  the  gland  that  can  neither 
terme<l  chronic  scrofulous  lymphadenitis  nor  secondary  glandular 
swellings.     Of  course,  we  do  not  mean  those  glaudular  culargor 
ments  near  a  neoplasia,  or  their  syiuptoumtic  enlargciaenta.     l*b 
lutnoi-s  have   the  formation  of  hypcrlrophied  glands,  but   uo  sn 
pur;ttivo    or    caseous    degeucnitiuu  ;    ihcy  aic   movable,    painte 
hard,  isolated  ;  they  usually  grow  in  Üje  neck,  perhaps  to  the  mze 
of  a  hen's  egg— so  thai  wc  might  suspect  malignant  lymphoma 
hut  their  growth  ceases  suildonly,  and  other  groups  do  not  l»eooni| 
diseased,  and  the  tumors  roHiaia  Btutionary  ;  if  removed,  they 
not  return. 

From  the  ahoTe,  yon  sea  the  prognosis  Tarius.  In  the  oo 
mcnremcnt  you  can  never  tell  what  will  become  of  a  lymphali 
gland  (utnor.  Rapid  growth  and  adlusiou  to  the  hurroumUng  parts 
and  skin  indicates  development  of  the  most  malignant  medulla 
sarcoma,  and  a  verv  active  course.  If  several  groups  of  glamls  c 
large,  even  if  there  is  m.ilignant  lymphoma,  a  fatal  result  is  rertain; 
but  the  duration  of  the  disease  depends  on  the  rapidity  of  I 
growth,  and  the  complication«  caused  by  the  location  of  the  tnioor 
and  the  extension  to  internal  organs.  The  softer  forms  seem  to 
grow  more  rapidly,  and  to  cause  mure  metastases  ;  yonng  person* 
ftiirl  those  in  whom  the  disease  is  extensive  at  the  start  die  sooner 
than  j>emoMs  beyoml  forty  years.  Cases  with  rapid  growth  asually 
die  within  two  years  ;  ot  Iters.  prob:iblv  the  mijoritv,  last  four  lt 
fire  yeni-«.  Malignant  lymphomata  furnish  a  large  pro|kortioD  nf 
mediastinal  tnmorf»,  which  cans«*  the  most  raried  symptums,  aoJ 
always  prove  fatal  in  three  or  four  years. 

Of  all  the  li,mipliotnfita,  the  only  one«  free  from  danger  are  tb« 
last-mentioned,  simple  hyperplasin»,  enlargement  of  »ingle  glands 
not  going  beyond  a  certain  size,  which  may  remain  stationan'  (or 
life,  and  do  not  suppurate  or  become  caseous.   This  aHeclioD  b^n« 
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at  the  winimenr«ni>nt  of  puberty  ur  utMner  ;  after  tlie  thirtieth  year 
alt  Ducli  tumont  are  Nusptcious. 

The  trratintnt  of  tho  above  diseases  at  tint,  until  we  are  BUro  it 
is  not  a  serofulous  swelling  af  the  gland,  is  internal — euch  as  cud- 
liver  oil,  brine-batti>),  .iiul  {>re|iaration»  of  iodine,  unles«  it  is  coDlra- 
indicnted  ;  with  ronimeni'ing  an:Pinia,  iron  is  indioattMl  alone,  or 
combined  with  iodine.  In  rare  caee^  ander  this  treatment,  recent 
lymph-tumor«  rnecde.  Lücke  made  parenchymaluus  injections  of 
tineture  of  ioiiine  with  good  effect;  according  to  my  experience, 
the  tumors  are  thiM  dimini^lied,  but  chiefly  by  the  formation  of 
ab8ces.<(p»  which  arc  opened,  anil  the  resulting  cicatrices  oontraoL  I 
have  rarely  seen  disappearance  of  the  tumor  by  absorption  without 
suppuration.  The  same  is  true  of  the  constant  current-  Of  exter- 
nal remedie«,  mercury  has  almost  no  effect  ;  painting  with  tincture 
of  iodine  is  most  ettlcacinns  ;  it  sometimes  causes  periadenitic  swell- 
ing, adhesion  of  the  glands  to  eich  other  and  U>  the  skin,  so  that 
subsequent  extirpation  may  be  difTicult.  H'/um  boa  iriiMl  continued 
compression  by  a  special  apparatus ;  this  reipiire»  time,  and  is  rarely 
effectual.  If  it  is  a  case  of  simple,  long-stationary  swelling  of  the 
lymphatic  glands,  it  Is  best  to  extirpate  them  all,  or  at  least  the 
larger  ones.  In  nuttignant  i;fmphonut,  in  some  cases  Fowler's  stjlu- 
tion  of  arsenic  has  proved  effectual,  by  parenchymatous  injection 
and  internally,  in  increasing  doses  till  symptoms  of  poisoninf^. 
Under  this  treatment,  Iftrge  tumors,  even  in  the  ehest  and  abdo- 
men, receded  in  a  few  weeks,  ti^ually  with  severe  fever,  Wc  be^io 
the  treatment  with  ten  dropn  of  /'hwinr'g  solution  internally,  and  in- 
ject two  drops  into  the  tumor  every  day  ;  every  third  day  the  inter- 
nal dose  should  be  inorea^ed  by  two  drop;« ;  the  injections  shouM 
be  given  in  different  glands,  and  gradually  increased  to  four  or  six 
drop».  If  symptoms  of  poisoning  occur,  the  doses  should  be  re- 
duced, but  never  suddenly  withdrawn.  I  have  seen  many  aston- 
ishing results  from  arsenic  trratment,  even  in  caws  of  recurrence, 
but  no  permanent  cures.  In  sarcoma  of  the  lymphatic  glands 
arsenic  is  much  less  useful  ;  but  in  simple  glandubir  hyperplasia 
injectioos  arc  beneficiaL 

In  the  "  Wiener  modicinische  Wochenschrift,"  18*1,  No.  14, 
Billroth  published  about  the  first  successful  ease  of  treatment  by 
anienic.  A  woman  forty  years  old  was  sick  for  ten  mouibs  with 
the  glands  of  the  axilla,  neck,  and  groin  as  large  as  an  egg  or  a  fist. 
Quinine  was  ineffectual,  but  afipr  using  FowUr'a  solution  of  arseniu 
fur  a  forluighl  the  glands  had  begun  to  diminish  in  sirx*,  and  at  the 
end  of  two  months,  when  dismissed  from  treatment,  there  remained 
only  a  gland  m  large  as  a  filbert  uu  the  neck. 
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Winitearter  reports  five  other  cases,  in  three  of  which  there 
DO  beuefit ;  in  one  the  fftatnU  iliwij>pe.ircii  rapidly,  but  the  pMi 
diod  from  inflammation  induced  by  the  removal  of  a  sinall  ji^Und 
frura  the  neck  for  the  purpoee  of  verifying  the  diagnosis  ;  one  cue 
was  Ktill  under  treatment. 

In  tlie  corainencemeut  of  the  treatment  the  remedy  wa» 
borne  ;  the  liret  sign  of  its  uctioa  on  the  gluiidt)  was  that  they 
L-ame  softer,  and  after  eight  or  ten  days  were  almost  always 
ful.  Subsequontty,  when  the  treatment  was  flaeoewful,  tlie  ^tnnili 
rapidly  became  Hmaiter,  and  at  the  same  time  harder  and  {;mdii.illr 
lees  senBitiTe.  In  one  case  there  were  inflammation  and  Huppuralioo 
of  the  tumors. 

Operating'  is  of  no  use  in  malignant  lymphoma.  Hecurreace  h 
usually  so  rapid,  that  opi'rations  cantiui  kt*ep  pace  wiUi  it,  and,  aft 
numenjus  operations,  the  patients  die  sooner  than  if  left  alone;  it 
would  only  be  advit>able  where  diseosn  of  a  few  ^landK  had  mn  in 
course.  But  we  often  have  rn  make  pariial  extirfiation,  on  sccooot 
of  difficnlty  of  respiration  due  to  tumors  in  tlie  tonails  and  ooti 
near  the  trachex 

In  ttareoma  of  the  lymph-glands,  in  the  early  stages,  wc  nuj 
operate,  and  effect  at  least  temporary  benefit.] 

The  operation  itHelf  will  be  well  borne  in  c-ises  where  tie 
glands  may  be  isolated,  and  still  preserve  their  capsules.  1  hav«  u* 
tirpat«!  (or  rather  dug  out  willi  my  finger)  twenty  or  more  isolakd 
glands  from  tlie  nock  of  the  same  patient  witliout  subsequent  rmtf- 
reucc ;  but  wlicn  tlie  glands  unite  to  one  mass,  and  »re  Boft,  it  is  on 
the  ono  hand  a  sign  of  rapid  growth,  and  local  recurrence  may  becn^ 
tuinly  expecte<l ;  on  the  other  hand,  it  «ill  greatly  increase  thr  diS- 
rultv  of  oppnition.  Sometimes  lymphomala,  dcTelopiog  deep  in  the 
ni'ck  in  voung,  otherwise  healthy  persons,  grow  bchiud  tlie  j»n  into 
the  throat  and  impUcnto  the  tonsils  and  pharynx;  they  usually  soou 
prove  fatal ;  the  operntions  that  might  relieve  them  are  so  daoferra 
thiit  thcv  rarely  prolong  life. 

Of  the  other  glands,  which,  acoording  to  recent  observationA, « 
to  bo  classed  in  the  lymphatic-gland  system,  tiie  (oruiU  alooB  iff 
subject  to  hyperplaalic  disease;  but  this  hypertropliy  of  the  toosfli 
whii.'h  i»  comttion,  and  iu  children  und  young  persons  ia  ()uitc  in- 
quent,  more  reserables  chruuiu  inflauumitory  seouudary  swcliing  of  ih« 
lymphatic  gland»;  it  ia  usually  the  result  of  chronic  catarrh  of  tb 
pharynx,  whUe  thv  reverse  Is  often  falsely  considered  to  be  thecal^ 
namely»  that  the  hypertrophied  tonsils  are  tlie  oause  of  the  pbaryngcil 
uatarrh  ;  hence,  in  such  cases,  extirpation  does  notbiog  for  tbr  cUrf 
tiouble,  the  frequent  iuflaaimations  of  the  tliroat. 
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Hi-pertropUy  of  ihe  tfiymus  gland  does  occur,  but  is  rare.  The 
innlogoiis  iliscJiscs  of  Pcyer's  glauils  ami  tlie  spleuu  Irnvc  no  spcciul 
interest  in  surgery. 

Lymphoma  also  occurs  in  tiaaues  wbich  do  not  belony  to  tbe  lym- 
pbatic  glands.  I  da»»  as  lymphomiits  all  those  medullary  tumom, 
u-iually  »oft,  iu  which,  by  hanlciiiiig  ami  pn-panition,  we  may  see  a 
net-work  »ualo^^u:«  to  that  of  the  lymphatic  gluud&  In  this  sense,  J 
have  seen  lymplionmta  of  the  upper  jaw,  scapula,  cellular  tissue,  eye, 
etc, ;  tumors  whoee  structure  frequently  can  only  be  impi^forlly  dia- 
tinguislied  from  granulation  sarcoma  (especially  from  Virc}iQiii's  glio> 
sarcoma),  and  which  form  their  ordinarv  medullary  consistency,  are 
brief!}'  called  "  metiiillary  fungi.'*  According  to  my  experience,  the 
luixturc  of  the  above  foniis  has  uo  special  prognostic  significaucc,  ai< 
these  tumors  arc  alike  [riuliprnunt  aud  infectioua ;  but  tlie  importance 
of  the  most  accimiic  examination  of  these  tumors  should  not  on  this 
account  be  limited  or  undervalued ;  during  the  last  ten  years  wo  have 
learned  interesting  and  important  clinical  differences  for  the  more  ac- 
curate distinction  hetwei^n  sarcoma  and  carcinoma.  Ten  years  ago 
we  could  not  ha%'e  spicken  as  decidedly  about  sarcoma  and  lymphoma 
aa  we  now  may.  What  we  now  include  under  "lymphomala**  were 
fomierly  treated  of  partly  under  glandular  ii_yperplasi;e,  partly  as  sar- 
comata, partly  as  uiuiluUary  fungi. 


LECTURE    XLIX. 


J\^ltairuaa.—\l.  Admamat«.—li.  Cgdt  and  ClptoMote.— FolHsuW  Cjatk  of  Um 
Skin  And  Muooua  MuubraOM.— NiK>|iWti<!  C;«u. — CyaXM  of  Uju  Tlij-ivtd  Gland.— 

»OvAiiAu  C,VBtB.— Dlooil-Cjata. 
10.  PAriLLOMATA— P.\Pir,LARY  RYPERTP-OPIIY. 
HrruEinu  we  have  spoken  exclusively  of  new  formations  from  the 
series  of  connective- tissue  substances,  muscles  and  nerves.     M'e  now 
pass  to  the  neoplasÜB  of  true  epithelium,  derived  from  the  upper  and 
lower  germ-layer  of  the  embryo. 

The  epitheliums  form  a  great  part  of  two  normal  tisanes,  namely, 
^^^d  the  papilla;  (tufts,  intestinal  villi),  and  of  the  glands;  the  former 
^Hre  wavy  or  6uger-llke  etevatiuns,  tbe  latter  pouched  or  cytindrical 
sinkings  in  of  the  membranes,  which  the  epithelial  covering  accurately 
follows.  Bulh  give  the  physiological  paradigms  for  certain  forms  of 
tumors,  of  which  w^e  shall  mention  the  jjurely  hj-perplastic  forms  of 
the  first  series,  papiUomciy  and  those  of  the  second  series,  ixdmotna 
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Uolli  are  a<^ooinpanicd  b^  corresponding  connectire-titaB  mkI 
nular  neofilaaia. 

riomv  papiilomiita  come  exclusivfly  in  tlie  cutis,  rBrely  in 
vaJla  of  f ebaccouB  tiyaUf.     We  may  diätinguish  two  cbief  forms : 

(a.)  Warts.  Anatomically  these  ooneist  of  an  excessive  growth  a^ 
length  and  Lhickuess  of  the  papillsc:  The  epiilerm«  on  these  afaoor^ 
nially  br^c  piipUUe  Itoniiües  in  the  form  of  smuU  rrirl<;,  of  whicdi  «fw^ 
wart  is  composed,  as  you  niay  readily  see  with  the  naked  eye  (F^^ 
149).  These  wartd  which,  witiiout  any  known  cause,  appear  e^N^ 
oially  often  on  the  hands  in  great  numbers,  are  rarely  larger  than  let^ 
tils  or  peas. 

Fu.  IW. 

a. 
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Wait:  0,  laajtUadlnal  MCtlon ;  A,  emM  »ivtioi).    UscnUniaOdlttowtiu«-! 

(b.)  Horny  eooeresctnce»  are  to  some  extent  large  warts;  the  cj* 
(lennis  of  tlic  enlarged  papilko  adheres  to  a  firm  substoDCe,  which  ia> 
oreaacs  enormously,  so  that  the  horn,  whether  it  be  stnii^ht  or  twialed, 
may  grovr  to  tliree  or  four  inches  or  more.  Although  externally  tlMt 
horns  greatly  resemble  those  of  some  animals,  their  anatomical  sUnrfr 
ure  is  difibrent,  for  the  latter  always  have  n  basis  of  boocu  Horar 
excrescences  are  of  a  dirty-brown  color;  tiieyoecur  chiefly  on  UK 
face  and  scalp,  but  may  abo  come  on  the  penis  and  other  parts  of  tW 
body,  and  occasionally  they  grow  from  atheroma-c<t*st3. 

'I1ie  development  uf  warts  and  homy  ezcrcsci-noes  is  eriJentlydue 
In  a  general  t4>ndency  of  the  t>kin  Uiat  way.  This  is  chieHy  cvideal 
from  the  fact  tliat  as  many  as  twenty  or  thirty  wart«  ofleu  occwr  oi 
the  hands,  especially  of  children  shortly  before  puberty.  Irrilating  ia> 
tcmal  iniluenccs,  affecting  the  hnnds  particularly,  apparently  coahbc 
with  the  fact  thai  the  epidermis  on  the  hands  is  Dormally  tctt  tliicL 


TtTMORS. 
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The  tendency  to  horny  excreaccnoe,  rare  as  it  is,  ratljer  belongs  to  att 
Vttuced  ag€^  just  as  moat  of  the  other  epidermoid  ncoplasiir,  of  Hhu*!) 
ue  ehall  hcn.>uft<.T  spL'uk.  Anatoniically,  hyutricitinua  would  olao  be- 
long to  tlie  ubov«  forius  of  homy  gTowths.  Ilytaricismus^  or  porcupine* 
disease  of  the  «kin,  ia  a  peculiur  variety  of  pupillary  hyperiropliy,  with 
boniiryin^  of  tbc  epidennis  of  auch  a  niiture  tliat  porL-upinc-like 
foroinucina  develop  on  tlie  cutis.  Like  ic/tf/ii/»«is  (a  scaly  tliiekeiiiug 
of  the  epidormia  over  the  whole  bo<ly},  Üiis  ail'eciion  is  infjstly  coogeo* 
ital;  but  I  have  seen  onaiogoiia  fonnadona  in  aoine  forms  of  olephan- 
tiasiii  nostras. 

TIic  prcdisjtosition  to  warts  is  entirely  devoid  of  dnnger,  and  in 
lany  cusca  ccuacs  &i)oulttneoualy.  Popularly,  warta  are  considered 
oontagkiua,  possibly  not  altogether  without  reason.  I  saw  a  caae 
where  (in  onlinaiy  wart  fxnned  on  t)ie  side  of  a  toe,  and,  on  the 
part  of  iho  nei^ldxtring  toe  lying  in  contact  with  it,  another  wart 
fomie«l.  Iloniy  eicrcBocurea  are  more  important;  although  they  ooca- 
siouuUy  lireak  and  fall  off  spontaneously,  tliey  grow  again  if  they  are 
not  opt-rutt-d  ui»oii ;  indeed,  in  Konic  cases  cjiithclial  t-aiiccr  forms  at 
the  point  whcrL'  a  horny  excrescence  was  located. 

In  most  csisea  warts  may  be  left  to  Ihemsclves,  As  in  all  dJi- 
eaaea  that  recover  spontaneously  in  the  i^ourse  of  time,  there  are 
numexoua  popular  rt^tnedica ;  old  women  regard  the  placing  of  a 
hand  covT7re*l  with  warts  on  the  hand  of  a  corpse,  or  rubbing  it 
with  various  leaves  and  weeds,  as  sovcrcigu  rcmcdius.  If  you  wtah 
to  get  rid  of  eeituin  large  wurts  that  arc  peculiiuly  annoying  to  their 
owners,  iL  may  bt;»t  be  done  by  caustics.  For  this  |)uq>ose  X  uMi 
fuming  nitric  acid,  applying  it  to  the  wart  and  the  next  day  cutting 
oflF  the  cauterized  portion  till  a  drop  of  bloixl  flows,  thftii  repeating 
the  caiit(>rtz:itton,  Thli  ahnuld  lie  continued  till  the  wart  has  entirely 
disappeared. 

U'jniy  exeresccQces  can  only  be  cured  radically  by  outtiug  out  thr 
piece  of  skin  on  which  they  are  located. 

iJy  »t.»ß,  9f.trcof/uttt>its  papiUonuUa^  we  mean  tlioae  neoplasiie  that 
have  the  form  of  papillEC,  consist  of  soft  connective  or  sarcomatous 
tissue,  and  are  covered  by  an  epithelial  coating  analogous  to  tliat  uf 
the  matrix. 

Sarcomatous  {lapilLc  (soft  warts)  occur  rarely  on  the  cutis,  but 
occasionally  appear  cougeuitivcly  on  one  aide  of  Üie  face  as  cockV 
oomb-like  prolifurations^  The  broad  and  also  llie  pointed  condylomata 
DD  tlie  uuoous  ine|iibranc5  are  products  of  aypliilis  and  of  llic  apeoiltc 
inilating  pus  of  gonorrhcea ;  we  do  not  class  tlieoi  among  tumors. 

Sarcouiatous  papillomat»  develop  much  more  frot^uenlly  on  the 
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BQUCOua  raemUranps,  pspeciallj  on  the  portw  ragin-ilis,  more  nirclr 
the  rectal  antl  iiusul  nmcuus  membraue.  Acconling*  to  the  surj^ioJ 
namencluture  bitlierto  in  use,  lliey  ocano  iu  the  catc^jorj-  of  roucmB 
polypL  They  are  ofiea  eompticuted  tuiuors,  iu  witicli  prolifer»Uoa 
and  ectasia  of  the  glaniU,  formation  of  sarcomatous  iutennediate  sni^ 
!itjin(^  and  papilloma,  all  go  together.  They  arc  mostly  pnluticulated 
tuniora ;  occasionutly  a  large  surfaoe  of  muoous  nictnbrano  becom«! 
diaeaaed  at  the  same  time- 

Tliese  papilloniuta  are  rarely  infectious^  but  they  Bometime«  recur 
after  cxtirfKitioa.  The  cxtiiisive  papillomsta  that  occa^onally  occur 
in  the  hu'ynx  in  chiUlrcn  are  pcrha[»i  iilwava  of  syphilitic  origin. 

I  formerly  called  tumors  with  papilUry  fonnutiou,  which  developed 
from  vitreous  muoous  tissue,  cylindromata  ;  but  this  fomiatiua  is  uel 
so  chararteristio.  as  I  formerly  Mipposod ;  it  oecurs  both  in  saruoawtoui 
and  oirrinomatous  tumors.  Fihromatous  and  saroomatous 
may  develop  on  the  inuer  surface  of  cysts. 


IL  ADENOMATA-PABTIAL  OLANDÜLAB  IHTEBTBOWIY. 

New  formation  of  ^nuioe,  ref^u]arly-dcvelu|)cd  (elands  or  parti 
of  glands  is  not  frequent,  aUhou;yrh  we  shall  hereaftar  leun  thit,iii 
cancer,  incomplete  development  of  glands  is  one  of  the  most  ooannoa 
forms  of  neoplasia. 

Although  8)Utroraa  of  the  mamma  was  often  spoken  of  as  putixl 
hyperplasia  of  the  gland,  because  glands  were  found  in  it,  of  Uic  it 
has  appeared  doubtful  whether  gland-acini  were  reidly  dovi»li>p«l  b 
the  tumors  formerly  described  as  adenosaroomn  (page  731)  J  from  my 
own  ohsemitlotis,  t  must  consider  true  adenoma  ot  th*f  hmut  u 
very  rare;  I  have  only  seen  it  once.  It  was  then  in  a  tubuUrfarm 
J&r«fer  and  others,  however,  describe  acinous  adenoma  of  the  muBia; 
on  account  of  this  rarity,  not  much  can  be  said  about  the  prognoib 
of  these  tumors,  which  usually  remain  small,  lliey  are  penrrulk  («•■ 
sidered  as  entirely  1:ienignant;  button  snntomical  li^rotinds,  it  itviid 
to  me  probable  that  they  cannot  diSer  so  mnoh  in  pmgnoais  Irh 
carcinoma. 

So  far  as  my  investigations  go,  the  so-called  ht/ptrtrtrpht/  iff  if^ 
ptottat«  is  never  accompuiiicd  by  duvelopracut  of  adenoma,  bnt  oah 
by  ectasia  of  the  acini  and  epithelial  hj-pcrplo^a ;  the  £rpc)ucotl;-<4^ 
served  eulargcmcut  of  this  gland  depends  esscDtUUy  oa  diffiae  of 
nodular  myoma  (page  704). 

The  glands  of  the  skin  and  some  mucous  membroocs  nuy  alsogii* 
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rise  to  development  of  adenoma  and  adenoaarcima ;  it  is  said  thai 
tumors  of  tlie  skin,  whicli  are  tu  be  regurJed  ns  pure  adenotnataf  may 
result  from  the  glandular  epitholium,  annlognus  to  the  gland-develop- 
ment iu  Urn  fuflus.  l^enieuii  lirst  descnlxKl  an  adenoma  of  the  sweat* 
glands.  I  have  never  observed  audi  tumors,  but  do  not  doubt  their 
existence,  since  7iVnf{^c'/«(.>A  has  deuiun;»! ruled  lo  me  an  adenoma  of 
tliis  variety.  I'liose  fflandulur  formations  that  occur  in  the  mucous 
membrane  of  the  nose,  rectum,  and  uterus,  and  nhieh  arc  embedded 
in  a  gf^latinous,  oedematous  connective  tissue-,  more  ran^ly  in  aome 
other  form  of  sarcoma -tissue,  are  more  fre(|ueut, 
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Prom  a  niiicuu*  p- <ljv»»  (sdMKnas)  of  tta«  rwtnv  «T  »  cihlhL    HiwnUed  00 dtuMtan. 


Tumors  nre  thus  devnlopcd  nhi(;h,  In  general  terms,  nr©  called 
tniieous  jrH]/yy>i .'  sometimes  they  are  in  broad  folds,  sometimes  nodular 
pcdunculanitl  tunriors ;  they  hove  the  color  and  consistence  of  the 
mucous  membrane  when™  they  spring-,  arc  also  covered  with  lis  epi- 
iheltum,  except  only  the  soft  polypi  uf  the  exteroa]  ni)ditory  mcnlus; 
strange  to  say,  tlicse  are  sometimes  euvcred  with  ciliated  epitheJium. 
All  of  these  mucous  polypi  do  not  contain  glands ;  tliey  are  usually 
absent  from  ihe  aural  polypi  and  the  »mall,  leaf-like  pruUferaiiuna  of 
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(he  fcnialc  uredini,  lb«  svcalleJ  oretliml  caruuckii.     Tlit?  taller 
plasife  oonsibt  solely  of  wdcmatotts  ami  gelntiiioiis  ixmiie^'lirc  li 
with  an  epitrii-liiil  coverinp;.     Must  miu^ius  poi^pi  of  the  itarM,  la 
intestine,  and  especially  of  the  rectum,  conaiet  to  a  great  extent 
elevated  and  also  n«\flyfor[ned  glands  of  the  mocous  mem' 
whose  closed  endji  Eomeiimcs  dilate  to  mtirotis  erst«.     Hetire,  in  t1 
anatumioat    svstt.'iii,  according'   to   tlio  glands   thvy  contain,  ma 
polypi  may  be  classed  amon^  pure  adenoma  (aa  rectal  mucous  pol 
in  citildren),  among  adeno-saroumata  (many  nasal  muccu« 
among  ncdcinatous  fibromata,  or,  lastJy,  among  tlie  myxosa 
The  predigpoaiiion  to  mucous  polypi  reaches  from  infancy  to  tl»e  fi(Ui*tfa 
year.     In  children  the  disease  is  limited  to  (he  rectum  and  large  ioirfr 
Unc,  where  sometimes  one,  sometimes  several  tumors  of  the  same  sort 
develop,  but  Uitr  latter  occurs  even  oftencr  in  adulu  than  iu  children. 
From  puberty  till  about  tlie  thirtieth  year,  it  affects  cluL-fly  the  naiiJ 
mucoua  membniue;  sometime«  giving  ri&e  to  single  {xilypi,  ngmin, 
proliferations  in  both  sides  of  the  nose;  llic  latter  is  the  mure  frr<]uni 
Towar<I  tlic  tliirticth  year,  mucous  polypi  of  the  uterus  oci^ur  ;   uml' 
some  circumstances  tliey  may  oliange  to  cancer.      In  all  of  ibtse 
polypi  there  is  a  great  tendency  to  recurrence,  e^>ccially  in  tli<«eor 
the  nose,  which  often  do  not  cease  growing  till  they  have  been  n> 
moved  three  or  four  times.    Generally,  in  the  course  of  yean,  the 
dispo»tion   to  these  new  formations  ceases  spontaneously,  nu)  liic^ 
cease  to  recur,  or  the  smaller  ones  even  oeaae  to  grow,  as,  for  instabrr, 
in  the  uterus.     Microscopic  examination  of  these  timiors  maj  fin 
some  clew  to  the  prognosis,  inasmuch  as  those  tumors  which  comi«" 
entirely  of  cedematous  connective  tissue  luive  far  less  tcndencT  to  rr 
cur  than  those  which  consiät  of  tissue  analogous  to  inflanmuitor;  nr« 
formation ;  !a}^tty,  in  some  case^  anatomical   examination  alohr  oa 
prevent  mistaking  them  for  epitheJial  carcinoma. 

Mucotui  pnl^-pi  of  the  no«e  are  most  readily  removed  by  tearing  tlum 
out  will)  the  fnrt^'ps  made  for  that  purpose;  we  do  the  «imc  fartlitie 
of  the  external  auditorj-  meatus  [the  latter  may  bemosteffccfuullvcund 
by  tree  applications  of  liquor  fcrri  pcrsulphatie] ;  those  of  the  utrfta 
and  recttmi  we  may  cut  offal  the  base  witli  scissors;  if  wo  fearhcmop 
rhiijre,  we  may  prcviouÄly  apply  a  ligature,  or  employ  the  ^Ttseur. 

<_>f  the  glunds  without  excretory  ducts  we  shall  here  considcru&lr 
the  thyrt'ul,  as  it  is  a  trn'e  epithelial  gland;  adenoma  of  the  ontja 
often  becomes  cyatoid  in  form,  that  it  may  Ix;  more  suitably  tmted 
of  in  the  next  section.  Tumors  of  (he  thyroid  gland  bavo  long  bm 
called  ffoitre^  struma  (in  Oic  micMIt-  ages  "  strumous  "iiultcaled  whil 
we  at  prcscut  call  "scrofulous'*),     Considcrinig  the  aiiatumical  rW 
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boD  of  these  tumoi's  to  tlic  glnnii,  ire  find  that  tliere  are  difTiue  swell 
iii;^  nf  the  ^li>i><^,  aiTecting  one  or  both  lobea,  and  otbets  that  are  di» 
linetljr  bounded  Jii  the  ghinJ,  the  latter  reniainiog  normal  or  hut 
slightly  fa>*pertro{)hLC.  If  we  exclude  üiinplc  cysts  of  the  thyroid,  80> 
caUed  struma  cy.ntiea,  most  other  Tonus  of  guUte  are  jitLrc  adenoma  or 
cyato-adenoma.  If  the  tissue  of  these  tumors,  wliieh  may  vary  greatly 
in  consiKteiiec,  be  uot  itieturaorpboscd  by  scondaiy  changes, on  eecLioQ 
it  appears  to  the  naked  eye  almost  the  same  as  the  out  eurfaoe  of  a 
normal  thyroid  gltind.  Mioroscopically  also  it  ia  very  murJt  the  aame{ 
almost  all  thyroid  tumors  on  microscopic  exumioation  s\\o\r  a  targA 
amount  of  oonueetive-t issue  capsules,  which  cfiutain  a  {-Imur  (relalinoua 
subatanca  tilled  with  more  or  less  round  pale  cells  (Fig*.  1J>1).     The 

Pio.  lai 
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size  of  these  varies  greatly,  the  youiijfcst,  whicli  ns  yet  contain  no 
glutinous  substance,  but  only  cells,  beiug  analogous  to  the  facta] 
thyroid  vesicles,  while  the  larger  are  six  or  ten  times  this  size.  One 
of  the  most  frequent  ehang*»?  in  pt>itni-tumorR  is  the  formation  of 
cy^ts,  whi<:li  eonie  Crom  a  iiuutlier  of  the  dilating;  gland- ves titles  uniting, 
and  their  thick  gelatinous  couteuta  becoming  fluid.  ßuL,  besides  thir 
formation  of  cysts  in  goitres,  there  are  oilier  just  as  frequent  cbangca 
that  occur  almost  regularly  if  the  goitre  exists  a  long  time:  these  are 
vxtravns;! lions  of  blood,  which  are  tnustly  reabsorbed,  but  leave  more 
or  less  pi -^mentation.  Caseous  and  fatty  degetienitinu  is  also  &equent 
in  old  goitres;  histly,  calcareous  degeneration  often  occurs,  so  that  by 
tbese  secondary  changes  tlie  original  picture  of  the  tumor  may  Iw 
luch  altered.     Goitroiw  luniorA,  wbitih  may  lie  in  tlie  middle  of  th« 
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onck  or  to  both  sides,  m  numbers  or  sulitar)*,  may  attain  ft 
able  size,  compres»  the  tnicbe»,  und  cause  suflbcation.  Much  tn< 
rarely  the  reg'ular  double-Hided  hy[K:rtn>i)hy  of  the  thyrnid  Bttaiiu  a 
dangcruu!*  »ixv.  Goitre  is  chiefly  remorkablü  fur  its  etidumio  oc 
n-iici;;  it  ia  fuuiid  mostly  in  mountaiuecrs :  it  is  sctm  iu  tht* 
TUurinjiiian,  Silcsiun,  siid  Boboniian  mountattis,  and  io  tlic*  AI 
althou^b  Dot  cqimlly  fivqiicnt  in  all  parts.  Some  valleya  of  Swi 
land  and  of  tbo  Austrian  Alps  are  entirely  free  Irom  It,  It  baa 
asrribed  to  the  most  different  muses,  especially  to  the  wat(»r  and  »o: 
vilhout  any  deütiite  sciunlitic  reason  havitig  been  found  by  accura: 
investigations»  Undoubtedly,  cliuuiUcal  and  gcolo^eal  conditioos 
have  much  to  do  with  this  disca^.  Complete  siniilarily  in  the  coo* 
stitution  (probably  offen  heanlilnry)  of  goitrous  patients  can  hardly 
be  proved ;  a  certain  connection  witti  cretinism  cannot  be  denied,  i 
asmuch  a» most  cretins  have  goitre;  but  the  disease  is  more  Cnei^u 
in  persons  with  well-developed  bones  and  brain.  Goitre  may  be 
genital  in  some  rare  cases,  but  does  not  usually  increase  till  theoota* 
menoement  of  pulwrty ;  the  growth  randy  oontinucs  beyond  the  fiftirth 
year;  goitres  which  hare  continued  harmless  till  then,  usually  cease  to 
grow,  and  subsequently  CAuse  no  trouble;  to  this  rule  tlcrc  are  onl/ 
a  few  exceptions,  where  cancerous  goitre  develops  from  the  aUn« 
hyperplastic  form,  infecting  the  neighboring  lymphatic  glands;  then 
almoHt  always  prove  fatal  by  enffocation. 

[But  cases  where  duatb  is  due  solely  to  the  goitre  niv  more  f^ 
quent  than  was  furiuerly  supposed  :  it  may  occur  sud<lcnlf  from 
suiTocation  ;  when  the  tracheal  rings  have  been  softened  or  won 
away  by  the  tumor,  so  that  there  remains  only  a  membrunous  tube, 
rapidly  tnniing  the  head  to  one  side  may  clono  the  tube  entin^lf  ami 
cut  off  respiration.  7?>W''  first  cjilled  attention  to  this  danger,  u>i 
explained  the  cases  of  sudden  death.] 

It  is  acareely  necessary  to  consider  struma  anfttrynn<ttifn  u  I 
peculiar  varit'ty,  as  it  is  merely  a  goitre  accompanied  by  great  dila- 
tation of  the  afferent  arteries.  Preparations  of  iodine  are  iwiudl] 
employed  against  this  disease  ;  they  are  only  efficacious,  how««, 
at  the  eommcnecmont.  [They  are  used  internally  (moderate  doM 
of  iodide  of  pnta-^h)  as  woll  as  externally  by  painting  and  u  pan»- 
chymatou«  injections  into  the  tumor  ;  these  injet-'tions  of  Uncttinff 
iodine  are  highly  recommended  by  Lücke  and  SchuNiÜ«;  dDnvd 
alcohol  may  be  used  the  same  way,  also  solution  of  ergotirw  ui 
iodoform  emulsion  (ß  lodoformi,  glycenni,  aquie  deatilt.,  U  ptrlM 
C'pial. ;  mucilago  gum.  arab.,  qu.  sat  ut  Hat  emalsio)  ;  Choir  tA' 
stances  seem  to  have  about  the  same  effect.  ] 

Jn  iho  first  cases  where  1  used  these  parcnchymaloos  injeetkH 
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of  tincture  of  iodine,  thoy  tad  nu  effect ;  one  Cjwe  wtiCTo  1  injected 
alcohol  iiroved  fatal  froru  suppuratiuii  of  the  goitre  and  septicemia. 
Lat4?Iy  in  Bomo  cases  I  have  obtained  considf^rable  diminution  of  the 
goitre  by  perBJuitont  injection  of  iodine  ;  twice  a  ww^k  I  inject  one 
gramme  of  pure  tincture  of  iodine  ;  this  must  be  continued  several 
mouths.  I'ndcr  thiit  treatment  some  patieut.s  emaciated  greatly,  so 
that  I  would  not  recommend  it  in  feeble  or  tuberculous  patients. 
Since  the  abuve-mentioued  unfortunate  case  I  have  not  tried  alcohol 
injeotions.  fitOrU  also  has  informed  me  tliat  picoliol  injection» 
Bouietime«  excite  considerable  inllammalory  reaction,  while  after  tn- 
jections  of  iodine  there  is  merely  a  temporary  swelling  and  pain  ;  it 
is  pnident  at  tintt  to  inject  a  third  then  a  half  uyrlngeful,  to  teat 
the  individual  suxceptibilicy  of  the  patient. 

[It  ia  hardly  necessary  to  tell  you  that  these  injections  do  no 
good  in  cancerous  glands.     Not  unfrequently,  as  a  gland  has  dimin- 
ished in  size,  lieetic  fever,  emaciation,  loss  of  appetite,  anmmia,  and 
debility,  have  came  on  ;  some  surgeons,  perhaps   unjustly,  regard 
'      these  as  signs  of  iudine-poiaoning.     In  two  c-ai^os  I  have  seen  this 
I       condition  where  uo  iodine  has  been  used  for  months  ;  it  is  probably 
due  to  absorption  of  the  dtseasMl  gland-tissue,  as  occurs  in  malig- 
nant lymphoma  under  the  arsenic-treatment;  in  feeble  or  tubercu- 
lous patients  it  may  prove  fatal     These  poNsibly  dangerous  results 
KmedicAl  treatment  must  be  duly  considered  ;  their  positibility  ia 
me  reason  for  preferring  operation. 
Extii^iation  of  hypertrophicd  thyroid  glands  has  really  only  he- 
me a  frequent  operation  in  the  last   ten  years,  since  we  have 
learned  not  only  how  to  do  it,  but  also  how  to  eecuro  the  wound 
^■teainst  reaction  by  LhUr^e  dressing.     Formerly  only  those  tumors 
^Brere  removed  which  from  their  size  or  location  endangered  lifej 
^Bjow  the  operation  is  more  freely  resorted  to,  a«  we  have  found  the 
^^aanger»  less  and  treatment  by  medicines  more  tedious  and  uncer- 
I      tain. 

^H[    The  best  chances  are  offered  by  movable  goitres  in  the  median 

^^firie  of  the  nook  in  young  person«  ;  while  even  small  ones  deeply 

embe<)ded  in  the  latent  Inbes.  nr  with  part  of  ihelr  periphery  behind 

the  sternum  or  tnichea,  Jire  mit  to  be  removed  wrfbout  diffieulty  and 

I      danger.     Even  the  slightest  operation  of  this  kind  must  be  done 

I      most  carefully,  and  with  skilled  assisunts,  unless  the  cfwe  is  very 

I       urgent ;  if  there  is  danger  of  suffocation,  of  course  the  tumor  must 

be  removed  or  the  trachea  opened  under  any  circumntanccs.     Of 

late  I  have  removed  many  hypcrtrophied  thyroids  and  some  goitres 

itJi  the  best  rcnlts^hofiling  usually  taking  l^l.^co  with  no  coraplica- 

IDS  and  no  deaths.    The  moat  importaut  point  in  the  ü|>eration  u 
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ftrrestinj?  the  hipmorrhage  :  you  should  not  make  a  cut  tiU  by  prau- 
ure-needle»  or  foiTi-ps  you  have  rpiidored  it  nxfe  to  divide  tbe 
parte.  While  ihc  vvsäeU  entering  or  leaving  the  tumor  have  lUiw 
been  »wurcd  at  the  periphery,  the  tninor  i»  luusened  from  it*  at- 
tanhmenla  and  reniove<l ;  do  not  tear  off  ndbesions  without  ligatiag 
them  ;  thick  vein»  may  look  like  connective  tissiir,  bnt  Idced  fnri- 
ously  if  divide*!.  The  t-a^e  is  different  in  removing;  single  pnca[>»u- 
lated  goitre  nodules  from  the  thyroid  gland  ;  then  by  thv  fingers  ur 
a  director  the  nodules  may  1>e  detached  and  turned  out  except  the 
pedicle,  a  firm  cord  containing  the  vessel  which  is  to  be  Itgatcd. 
You  shonid  never  tnwt  to  Ugating  the  vessels  »eparaiely  after  their 
division  ;  too  moeh  blood  would  be  lost,  and  it  would  take  too  long. 
After  the  operation  apply  an  aaliseptio  dncasing,  previously  arrang- 
ing the  drainage- tubes  and  sewing  up  the  wound  to  avoid  a  soar  u 
much  a»  po:^sihle.] 


IS.   CYSTS  AND  CY8TOMATA-CY8TIC  TDMOBS. 

• 

A  tumor  formell  by  a  sac  tilletl  with  fluid  or  pidp  is  called  a  cy« 
orcjBlie  tumor.  It  may  develop  from  a  sao  already  t>xi!?ttng  (eyst), 
or  it  may  develop  entirely  new  (ey^toma).  if  the  tumor  be  fanned 
of  a  convolution  of  very  many  such  cyatto  tumor«,  it  is  eal)e<l  a< 
"composite  cyst  or  cystoma."  If  in  one  of  the  tumors  already  d< 
scribed,  or  in  carcinoma,  we  And  cysts  also  formim;  an  essential 
part  of  the  tumor,  we  gi\-o  them  names  like  cyttto-jViffnuit^ 
MTComa^  cysto-chondromny  cytiti-cardnoma^  etc. 

Viri^fn»!?  classes  among  tumors  ononpsulatod  extravaKitions' 
hn^matoimi),  dropsieal  effu.iions,  re  tent  ion -cyst«  (as  hydrops  v< 
fellcH*),  and  follicular  cysts  (as  in  glanda  of  skin). 

Among  tlie  glands  of  the  cutis,  oyaia  derclnp  fVom  tlic  ^\ 
alone  ;  I  do  not  know  tliat  cysts  of  the  perspiratorj'  gl.indi^  hnvc  erof 
be"!)  dcM-rilxK].  The  nnisuns  for  secretion  collecting  in  the  si-t>aoeoui 
glands  are:  (u)  its  becoming  inspissated;  (b)  cloaureof  iheexcretoiy 
duct.  If  from  either  of  these  cause»  the  secretion  be  retained 
collect  in  the  ghiud,  the  pouched  seooting  surface  becomes  expanded 
to  a  simple  sphere;  the  collected  secretJon  exercises  a  tnedsaided 
irritation  on  the  surrounding  connective  tissue,  which  conscquenll/l 
becomes  lhi<:kcne<l  und  surrounds  the  secretion  likß  n  vesiL-le.  If  thi 
sac,  not  yet  gro^\-n  large,  can  be  evacuated  by  strong  iire^sure, 
small  open  cyst  is  called  a  comedo^ov  "nuiggoL"  If,  from  any  irrita- 
tive inflammulory  prccotus,  tbe  excretory  duct  of  a  sefaareoua  gland  br 
closed,  there  may  be  atrophy  of  the  gland,  as  after  a  burn  with 
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the  akin  ;  but  in  other 


tlie  secretion  of 
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continues,  and  it  distends  slowly  to  a  large  sac.  Such  cysts. 
fillod  u-illi  fatty  pulj)  and  cpidtrmiis,  arc  culled  pap-bngs  (ffrützbeuiel)^ 
atJbonmi:ita.     Ou  uticroscopic  exatiiination  wc  find  the  pulp  to  oun^st 

fatrdrops,  iatKirystMlis  espeoiaJly  cholesteariue,  epidermis-cells,  and 

all  plat««,  it  has  very  varied  color  and  consist«Dcc ;  most  athero* 
noata  on  ttie  s'^p,  which  develop  at  adi'anced  age,  contain  a  dirty> 
grayish  brown,  badly-smelling,  pulpy,  pasty,  sticky  substance.  Other 
tumors  of  this  sort,  especially  Üu>ae  that  are  oungcnital,  un  ihc  foro- 
bcad,  t<:in|)U.«,  or  £:icc,  are  üllcd  with  a  milky  or  ligbl-yellow  pulp, 
wUicli,  under  the  microscope,  shows  little  besides  cpidcrmis-scttlcs 
atid  crystals  of  oholesiearine.  This  furm  of  aUieroma  is  cuHed  "  cholc- 
ste*toma."  The  sacs  of  these  cystn  arc  usually  tbin,  and  are  com- 
posed of  connective  tissue;  their  inner  surface  is  usually  distinctly 
bounded  by  rete  MalpigliÜ,  and  is  wavy,  or  elevated  iulo  papilht.  I 
have  found  no  other  rescuiblauce  to  cutiü  in  these  sacs,  but  othcra 
have  found  hiurs  and  swcut-j^latids  in  tht-ni.  The  couteuts  of  tbcae 
cyst«  sometimes  become  oulcureous.  Atheroma  may  rupture  as  a 
result  of  injury,  or,  veiy  rarely,  spout-aneously ;  the  pulp  is  ovncuated, 
tbe  edges  of  the  opening  are  everted,  and  the  inner  surface  of  the  sao 
beoomea  a  bad-looking,  ulcerated  surface ;  except  on  the  head  and  face, 
where  they  are  frequent,  these  tutnors  rarely  occur. 

lu  tliu  nock,  salivary  ducts  (closed  internally  and  extcnially,  but 
open  in  the  middle,  which  are  lined  with  epidermis)  may,  in  the  course 
of  years,  become  large  cholesteatomuta  by  Üie  deposit  of  epidermis. 
Tlieae  sliow  Uiemselvos  in  tlic  mouth  (as  rauula),  or  externally  on  the 
ot>ck  alKive  and  behind  the  thyroid. 

Xu  the  mucous  mumhrancs,  also,  inspissatioa  of  the  glandular  mucus 
and  consequent  biuderunc-e  tu  Ita  cvacuatiou,  may  cause  development 
of  muoous  cysts;  but  probably  the  more  frtrqueut  cause  of  retcutiou- 
OfBtfl  hero  is  closure  of  the  excretory  duct  11ie  secretion  in  these 
glands  is  usually  a  tenacious,  often  thick  mucus,  of  a  honey-color  (me- 
lio«-is),  reddish  yellow,  or  even  chocolate-brown.  On  microscopical 
exaniiiutinn  of  the  contents  of  the  cyst,  we  fmd  numerous  hirgc,  pale, 
round  cells,  often  contuLuing  ^U-globules,  in  homogeueous  mucus,  also 
cfaolesterijie  crystals,  often  in  large  quantities.  In  the  nasal  umcous 
iDcmbraue  these  cysts  are  rare,  but  they  occur  in  nasal  mucous  polypi, 
often  to  such  an  extent  as  to  give  them  the  name  of  cj'sfic  polypi. 
ftUäcJüca  oft<;n  found  small  cysts  in  tbe  mucous  membrane  of  the 
antrum  HighmorL  In  the  oral  mucous  membrane  they  occur  chiefly 
on  tbe  inside  of  tbe  lips,  more  rarctly  ou.  the  chcckf^ ;  they  are  an  ordi* 
nary  occurrence  in  llic  uterine  mucous  membrane  and  in  utcnne 
polypL  lu  Üio  rectal  mucous  membrane,  on  the  contrary',  muLX>iu 
41> 
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ayaia  do  uot  occur,  and  they  are  very  rare  in  the  mucous  nicml 
iJcep  in  the  body. 

Neopktitic  cy8U.  These  result  mostly  from  softening  of  tissoB 
p^cviml^ly  diseased  by  eeil-infittration,  or  of  ßrra  tumor-aubsbuioa 
As  soon  as  the  new  formation  has  separated  into  sac  and  6uid  odd* 
tenia,  iu  some  cases  a  secretiun  &om  the  inner  ^all  of  the  sac  begina, 
so  that  the  softening  cyst  becomes  a  secretion  or  exuihition  cy»t^  and 
tliuB  grows.  Any  tissue  rich  in  cells  may  bt;  tnuififonned  into  a  cyst 
by  UUCOU8  metanioq>faosi8  of  the  protoplasm,  or,  as  others  express  it, 
by  separation  of  the  mucous  substance  tlirough  cells,  without  any 
conucctiuu  with  dcvelopnieut  of  mucous  glands.  In  the  foDtus,  «e 
know  thrrc  is  a  development  of  cavities  (i.  e.,  the  joints)  by  mucous 
softening  of  tlie  cartilage-tissue.  In  cartilage-tissue  there  is  often  v, 
mucous  softening  of  certain  parts,  by  which  chondromata  with  muootia 
cysts  are  develr»pe(L  In  the  same  way  it  is  not  uncommon  for  parts 
to  become  fluid  and  encapsulated  ;  the  same  thing  Ofwurs  to  sarcoma, 
especially  in  giant-celled  sarcoma.  The  often  slitrflbaped,  smooth- 
walled  cysts,  with  serous  or  sero-mucous  oontenta  which  occur  in 
uterine  myomata,  are  possibly  enürmouKlr  dilated  lymph-epiicefl. 
lk)ne-cyBts  always  origimite  by  softening ;  the  often  glistening 
•niooth  nicmbruno  liniug  such  cysts  may  in  the  course  of  liine 
actually  secrete. 

While  the  nbove  Tarieties  of  neoplastic  cysts  have  no  relation  to 
gland  new  fnniiaiions,  those  wo  are  now  about  to  mention  develop 
from  adenoma.  The  cysts  of  the  thyroid,  cystic  goitre,  alreodv  ineö' 
tinned  (page  749),  have  a  somewhat  uncertain  position  in  this  series; 
uncertain  because  they  arc  not  due  to  ni:wIy-formed  gliind  foOicles  or 
ducts,  but  to  collection  of  mucous  secretion  in  one  of  tlie  thyroid  ve»* 
rica.  If  we  tc-rra  the  oontents  of  theae  cysta  secretion,  aa  we  might  do 
for  some  reasons,  we  must  class  tht-se  cysta  as  retention-cyata.  Bot,  u 
it  might  be  urged  on  the  other  hand  that  it  would  be  questionable  to 
speak  of  a  secretion  of  the  thyroid  gland,  as  some  state  that  normally 
tlie  contents  of  tlic  thyroid  vesicles  consist  solely  of  cells,  we  may  also 
consider  the  oystÄ  resulting  from  softening  of  the  conloiits  of  tlie  TCfi» 
ch*s  aa  newly  formed.  Whichever  view  we  take,  it  is  oert.nin  that  the 
cysts  of  the  thyroid  may  be  solitary,  and  may  attain  gnrnt  stzi*.  Mon<* 
over,  iu  almost  every  large,  and  in  some  small,  otherwise  (imi  goitrra, 
one  or  more  cysts  occur;  Ihcy  »isually  bare  very  smooth  wal[&  Tho 
large,  isuMtcd  cysts  of  this  varic-ty,  piirtitnilarly,  give  the  improsmon 
tliat  they  are  cldeHy  secretion-cysts,  while  otlier  stniilar  cavities  va 
other  parts  of  large  goitres,  by  their  softened,  ragged  >valls,  give  the 
impresRion  of  being  softening  cysts.  In  the  thyroid  gland  the  process 
of  softemng  usually  terminates  in  the  formation  of  a  mucous  fluid* 
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but  there  arc  other  cysts  in  these  glands  tliat  contain  a  p«y,  friable 
pul[i,  wliicli  looks  like  that  from  sebaceous  g^lauds,  but  difiera  esscn- 
ti&Uj  from  it  because  it  contjiiits  only  the  detritus  uf  tb^Toid  tissue; 
have  nerer  seen  genuine  athcroma'pulp  in  thyroid  cyst«. 

Among  the  complicated  cystic  tumors  are  the  eysto-wircomata  of 
the  breast,  of  whi^-h  we  have  already  spoken  (pag6  731),  cystomata 
of  the  ovary  and  testicle,  cysto-udcnonia,  cysto-sarooma,  and  cy&to- 
oarcinomn.  Accordiiif^  to  recent  investigations,  in  the  jifreat  majority 
of  these  cases  t)it-re  is  a  new  development  of  gland  follicles  or  duct^ 
from  which  t<?rminal  swelling«  become  choked  off,  as  re&ulis  normally 
m  the  development  of  thyroid  or  ovarian  follicles.  A  mucous  wine- 
yellow,  brownish-red,  or  dark-brown  fluid  is  secreted  in  these  newly- 
furmcil  foUtclcs  (pt;rliaps  also  in  the  normal  ovarian  follicles)  ;  this 
gradually  disU;ud^  the  fuUich^,  which  was  at  first  niicrostTüpic.  Some- 
times immense  ovaritiu  tumors  (distending  the  abdomen  more  than  it 
is  in  the  ninth  month  of  pregTiancy)  may  develop  from  such  a  ToUicle, 
or  from  the  confluence  of  several  of  them  to  a  common  cavity.  In 
other  eases,  bundn^ds  or  thousands  of  such  follicle«  develop,  fonning 
the  multilocular  cystic  tumors  of  the  nvary.  The  lattw  prooesa  also 
oonirs  in  the  testicle,  although  more  rarely  than  in  the  ovary.  In 
both  of  Uu-ine  organs,  as  in  the  mamma  and  thyroid,  the  contents  arc 
mucous  as  a  rule ;  but,  in  the  neoplastic  follicular  cysts  of  the  ovary 
and  testicles,  there  arc  occasionally  secretion  of  fat  and  extensive  pro- 
duction of  epidermis ;  these  may  remain  as  epithelial  or  epidermie 
pearls  (cholcateatonis  pearls,  page  753),  as  big  ns  a  millet-seed  or  a 
pea,  as  I  liave  seen  them  iu  tumors  of  the  testii:Ic,  or  fonn  large  cysts 
oonlaiuiug  fat-pulp.  The  walls  of  these  cysts,  tvhich  are  found  the 
6120  of  a  child's  head  or  larger,  in  the  ovaries  of  old  women,  are  usually 
more  higlily  organized  than  those  of  cutis  atheroma  ;  large  quantities 
of  hair,  sebaceous  glands,  sweat-glands,  papillof,  even  warty  growths, 
ara  not  unfretjueutly  found  in  them.  Indeed,  plates  of  cartilage  an«l 
bone,  with  teeth  of  varied  form,  have  been  found  in  these  cysts,  so  ns 
to  render  it  probable  that  they  were  aborted  fuütuscö  from  an  incom- 
plete ovarian  pregnancy. 

Bcsidce  occurring  at  the  above  positions, composite  <^st8  are  occa- 
»ionally  congenital  about  the  sacrum  ;  they  often  contain  ciliated  epi- 
thelium^ and,  besides  other  tissues,  they  somctimeJi  hare  glandular, 
follicular  formations.  Tlio  tissues  in  these  congenital  tumores  coo 
cvpei  vary  from  the  relatively  simple  forma  of  cysto-sarcoma  to  the 
ftrtus  in/tvlu^  and  cannot  here  be  further  entered  into  without  going 
into  detuils  and  fine  discussion. 

I  must  lastly  mention  cyst«  containing  perfectly  6uid  venous 
bloodf  and  having  smooth  walls,  which  are  here  and  there  meutioDcd 
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in  litcrahire.  Some  of  them  refill  rapidly,  olliers  more  sTowTy, 
puncture ;  such  cysts  have  Inreu  «bscrved  in  the  nxilla,  on  the 
and  neck.  Exdudiug*  those  cases  where  efTusions  of  blood  Ubvc  giv 
a  dark  blood-color  lo  the  mucous  of  serous  oontenta  of  «  iT»t^  *n< 
cODsideriiig  only  thone  in  which  there  ia  blood  alone  in  the  ctsls, 
they  could  soarrely  have  been  any  thiufy  but  large  «acs  on  the  vuina 
or  oavemous-Tenous  tumors  whose  framework  had  been  entirely 
atrophied.  AU  the  casea  of  thia  kind  bo  far  reported  hare  been 
cured  by  puncture  and  injection  with  iodine,  so  that  nothing  o«a  be 
said  of  the  paliiulogioul  luiatouiy. 

TTie  <ilaffno»is  of  cystic  tumor  is  easy;  if  it  can  be  certainly  pol« 
paleilf  the  fluclunticm  will  be  felt;  deeply-eenloil  cysts  are  often  di 
cult  to  recognise.  They  m&y  he  miBtahen  for  other  eooapsulal 
llnids ;  an  exploratory  puncture  with  a  rery  tine  trocar  ia  ndmJND 
lo  confinn  thu  diagnosis,  if  thia  he  necessary  to  determine  the 
raent  Tlicrc  arc  various  things  for  whidi  h  cyst  may  be  mistaken 
e.  g.,  aild  abscesses  are  also  painless,  oooasiouslly  very  slowly 
ging,  fluctuAting  tumors;  also  cystic  parasites,  of  which  two  varii 
oeonr  in  the  outer  jmrt«  of  the  body,  espeeialJy  in  the  aubcut« 
tissue;  cy8/i'{7#retMC(!//M/Mm and  echinococciu  Aomt'ni'^ although  nin% 
occur  in  the  cellular  tissue  (and  still  more  mrcly  in  bone) ;  the  fo: 
is  a  smnll,  the  latter  a  large  vesicle,  whirh  may  contain  mnny  smaller 
ones ;  the  vesicle  of  which  the  animal  eonsista  always  haa  a  ne 
plastic  sac  around  it;  aa  may  be  readily  seen,  the  whole  thing  givi 
the  imprfisaion  of  a  cystic  tumor.  I  have  seen  cvstioercas  ve^qpli 
removed  from  the  tongue  and  nose,  echinnooocua  veaich*«  remove«!  fn 
the  back  and  thigh.  Tho  diagnosis  of  i^sts  was  made  in  all 
rases  except  in  one  of  the  latter  where  abräeu  waa  diagnowd,  and  i 
fact,  instead  of  the  eustomary  encapsulatioQ,  there  was  mippurutii 
around  the  dead  eohinococcus  ve-siele.  1  have  introducoil  Uii«  «i»  a 
sort  of  appendix,  because  we  have  nowhere  else  an  opportunHy 
considering  the  paraaitea.  The  millions  of  trichintM  oceaaioasll 
sentterud    throtigh    the   musclea   cannot  Iw  tn?nt<'d    st  («vi 

when,  wcor^liiig  to  tho  brilliüut  iuvcstigations  of  Z*'nK.  .  'gni 

sis  may  be,  and  hna  been,  made  in  many  cases.    Dntpsica  of  the 
cutaneoiiP-mucoin  bursffl  and  of  the  tendinous  shr-nths  na  well  a»  tpi 
bifida  may  also  Im^  readily  mistaken  for  rystie  lumor»,  if  wo  do  n 
attend  to  the  anutoniicol  seat  of  thcae  swellings.    Cyatnmitta  may  nl 
bo  mistaken  for  other  gelatinous  soft  sarcomuta  and  carninnm*ta,  an< 
for  very  soft  fulty  tumora.     As  atated,  when  an  inleotioD  of  oper^ 
»ting  renders  a  certain  diiignosis  necessary,  we  m»ke  an  exploratorr 
puncture.    But  what  guides  ua  chiefly,  in  the  diagno&is,  is  the  etp<* 
rience  aliout  the  relative  frequence  of  difTerent  lumors  on  diffigmtl 
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fiarls  uf  itic  body ;  I  Iiuve  giwn  jou  the;  kuiu  of  these  experiences  in 
tucli  iunii  uf  cysl,  aoU  in  the  cUuiu  ahull  bcrcaAcr  direct  your  special 
atteutiou  to  this  point. 

As  the  nbove  includes  the proffnoxU  of  cyslio  tumors,  all  of  nhicb 
grow  Elon-Iy  nhen  they  exist  as  cysta  without  complication,  we  may 
pass  at  once  to  their  tixiUment.  We  may  remove  cysta  in  two  wava, 
vix.:  by  evacuuting  the  contents,  Htid  locally  applying  remedies  that 
may  excite  an  iuUanimalion  which  shall  cause  atrophy  of  the  sac,  or 
by  extirpating^  the  sue;  the  latter  is  always  llie  simplest  and  luost 
rapid,  and  wc  always  give  it  the  preference  where  it  can  be  done 
essUj  and  without  dangrr  to  life.  But  in  oyat«  of  Ihe  ovar^',  thyroid, 
and  other  glands,  that  are  deeply  seated  or  from  other  causes  danger- 
ous, some  other,  safer  operation  is  of  course  desirable,  if  it  offers  a 
prosjiect  of  sucocw.  Wc  may  iuduoe  shrinkage  of  the  sac  after  pre- 
cedent evacuation  of  the  contents,  by  a  suppunitive  or  by  a  milder, 
drier  iuflammation.  If  you  stit  up  the  wall  of  the  cyst  it«  whole 
^b,  and  keep  the  cut  edges  apart,  there  will  be  suppuration  and 
nutation  of  the  exposed  inner  wall  of  the  oyst,  with  det^ohmont 
of  the  portions  of  tumor  or  epithelium  clinging  to  it;  the  «ac  then 
gradually  shrinks  up  into  a  cit^'ntrix,  then  decreases  in  size,  and  finally 
heals ;  but  this  may  n'quire  uiontliM.  You  may  attain  the  same  thing 
io  a  more  subcutaneous  way,  by  ligatures  or  tubes  throiij^h  the 
tumor  at  different  point«;  the  irritation  caused  by  these,  as  well  as 
by  the  entrance  of  air,  causes  suppuration  and  granulation  of  the 
inner  wall,  and  in  favorable  cases  these  may  lead  to  atrophy ;  often 
this  do<fs  not  occur  in  the  manner  de&in.-d,  or  else  it  may  require 
months  or  years ;  so  that  of  these  two  methods  the  Hist  is  preferable ; 
it  is  particularly  applicable  to  cysts  of  the  neck.  We  may  attaui 
sbrinkago  of  tJic  cyst  and  drying  up  of  its  oontents  in  another  way, 
namely,  by  puncture,  with  subsequent  injection  of  tincture  of  iodine; 
we  have  already  (i>age  r>7U)  said  enough  about  the  effect  of  this  treat- 
ment. Here,  too,  the  injection  is  followed  by  severe  inflammation  of 
the  aao  with  sero-fibrinous  exuilation ;  then  the  serum  is  reabsorbed 
and  the  sac  oonttacts.  The  latter  uietliod  is  |Kirticularly  applicable 
when  we  have  to  deal  not  with  contents  of  softened  tissue,  but  wiüi 
a  fluid  accreted  by  the  walls  of  the  sac,  that  is,  chiefly  with  cysta 
whose  contents  are  serous,  and  some  sorts  of  mucoids  cysts.  Cysto* 
msta  developed  from  softened  gelatinotu  substanf«  and  fatr^ysts  are 
not  suited  for  io<]ine  injections;  for  they  are  apt  to  be  followed  by 
severe  inflammation  and  suppuration,  with  formation  of  gas,  so  tlutt 
we  are  subsequently  obliged  to  slit  up  llic  entire  sac.  And  ^cry  thick 
walls,  which  contract  wcry  slowly  or  not  at  all,  also  eontraindicate 
iodine  injections.    Bcncc  among  cysts  of  the  nock  wo  find  some  that 
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ire  Buited  for  tliis  treatment,  otliera  which  lire  not,  because  Ihfir 
■re  tCH)  thick.  Of  llic  ovariun  cysts,  too,  uofortuimtely  but  few  ■ro^ 
■uitctl  for  trcattncnt  by  iodine  iujection,  so  that  recentJy  the  cxtirpa« 
tion  of  these  tumors  by  laparotomy  is  ooiuiderc'l  the  only  certaio 
Dpenittve  proeeedinpr;  of  late  years  tho  results  from  this  opcratioo 
have  coiistiiriily  been  flrnwinff  more  favornhle.  Lastly,  we  must  state 
that  in  some  oases  it  is  best  to  avoid  any  operation ;  for  instance,  1 , 
should  consider  it  folly  to  persuade  an  old  man,  with  a  number 
HthemmatA  nn  his  bend,  to  have  them  rcmored ;  for,  if  the  opermtioa'] 
were  followed  by  erysipelas,  it  mtgbt  prove  &tal. 


LECTURE    L. 

It.  drejnoma/«.— niltorioal  Bemufai.— G«Denü  I>«MM-i[ttiQti  of  the  AniUoniicalSinMlt- 
are, — M«t«iDorpho*M. — Fomu. — TopofnT>lijr. —  1.  Skin  wid  MaootM  Membna« 
iritb  ?Averaont  J:^ith«Uiun.— d.  Milk  tiluidn.— X.  Mucow  Gloml»  wlthOrltiMliicd 
Epitlii-'litiin.— 4.  LtchrTniil  ÜIkrcJs,   änllvarf  (ilaiid«,    ntid  Pnwtatc   ftUedB.— 
Tbyruid  (JIumJi  and  Ovario*.— TrvAtranal. — Brief  K^^mark»  About  tlio  Diofnoau. 

II.  CAECINOMATA— CANCK80C8  T0M0B8. 

To  jfive  you  uu  idea  of  huw  tumors  were  fonacrly  dJa-^noaed,  and 
of  the  ori^n  of  mnny  of  the  names  still  in  use,  I  will  read  you  a  pas- 
sage from  the  classical,  and,  in  its  time,  most  prominent,  work  of 
Zorenz  Heiafer,  the  third  edition  of  which,  publisiicd  in  1731, 1  baveJ 
before  me.    Here  (page  230)  it  says  :  "  The  name  acitrhui  ts  given' 
to  a  painless  tumor  that  occurs  in  all  ports  of  the  body,  but  especially 
m  the  g'lands,  and  is  due  to  stag^iatton  and  dr\-ing  of  the  blood 
the  hardened  part.**    (Page  318)   "  When  n  scirrhus  is  not  reabsorbed,^ 
cannot  be  arrested,  or  is  not  removed  by  time,  it  eillier  spontaneously 
or   from   maltreiitment  becomes  malignant,  thai  is,  painful  and  io* 
flamcti,  and   then  wo  begin  to  call  it  cancer  or  carcinoma  /  »t  the 
same  time  the  vein»  swell  up  and  distend  like  the  feet  of  a  crab  (but , 
this  does  not  happen  in  all  cases),  whence  the  disease  gets  its  name;  i 
it  is,  in  fart,  one  of  the  worst,  most  horrible,  and  roost  painful  of  dis- 
eases.   MHiUe  the  skin  r**mainR  intart  over  it,  it  is  termiMl /tifWsn  (osa- 
ccroccultus),  but,  when  the  skin  has  opened  or  ulcerated,  it  is  called^ 
open,  or  ulcerated  cancer  ;  (he  latter  usually  suceeeds  the  former.* 

It  is  not  long  since  men  lived  in  the  simple  belief  that  there 
something  real  and  truly  practical  in  this  mode  of  oomparison  auil 
description.  In  a  hundred  ycirs  will  they  laugh  at  our  present  ana- 
tomidri  and  rlinica!  dcBnitions,  as  we  now  do  at  good  old  JTeüterf 
Wlio  loiowaf     Time  moves  on  with  giant  strides;  things  come  U"! 
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figlit,  and,  before  wc  have  Urne  to  look  arouml,  thov  ore  turnej  into 
^^  bi»tür_y-  by  lUc  careful  lubors  of  euergelio  youug  experimenters. 
^M    In  tlie  natural  sciences  we  always  dialike  to  give  short  detiiiitioiis, 
^HtoQMise  tliis  is  ofi;eii  impoeaible,  on  uecount  of  tlio  passage  of  one  pro* 
mPBHi^fi*  of  one  formation,  into  another.     We  may  say  ttiat  carcino* 
mata  ire  very  infectious  tumors,  and  that  thU  infection,  which  tirst 
attacks  the  lymphatic  glands,  afteinvanl  more  distaut  urganH,  is  prob- 
ably due  U)  (he  pasisage  of  elemetits  from  the  tumor  (whether  of  oulla 
or  juice  is  not  yet  kjiown)  tUrouyh  the  lymphatic  vessels  and  veins 
into  the  blootl. 

This  oornmoTi  clinical  definition  of  carcinoma  should  be  oontrolled 
by  Uie  anatomical  structure  of  these  tumors.  Aniitoraical  peculijun* 
ties,  easily  recojfnised  with  the  naked  eye  or  with  the  niiurosoope,  are 
Bouglit  for.  The  classical  monographs  of  v\stUi/  Cooper  on  diseases 
of  llie  testis  and  breiuit  (the  latter,  unfortunately,  unfinished)  show 
that,  by  a  careful  study  of  the  }M)ints  perceptible  to  the  nakiHl  eye,  a 
f^TQ&t  deal  may  be  attained  by  studyhig'  a  siiijBrle  orj^an ;  but  n  general* 
,^  izBtion  by  aiJ  of  the  anatomical  preparations  atone  is  impossible,  as  we 
■B»ve  often  foJt,  in  the  course  of  these  lectures — it  is  frequently  diffioult, 
■  even  with  our  present  aids;  so  iJiat  I  oaiinot  blame  Virchoyr  for  try- 
ing", in  his  g^reat  work  on  tumors,  to  give  most  mimito  drsoriptions  of 
tliB  different  forms  of  tumors  at  certain  localities.  Here,  whore  we 
must  express  ourselves  briefly,  to  give  our  descriptions  an  auatoniioal 
basis,  we  must  be  somewhat  more  deoi<led  and  summary,  NVhen  the 
naked  eye  no  longor  siiffii^i  for  the  diagnosis  of  tumori«,  the  aid  of 
the  microsonpe  was  invoked,  and  chararteristic  appearances  were 
■ought  that  might  ucciu-  in  the  same  way  in  all  the  tumors  we  have 
described.  Still,  whether  the  cliaracteristics  of  the  cellular  elements 
were  sought  iu  their  processes,  the  size  of  the  nucleus  or  of  the  nucle- 
olus, the  clinical  and  anatomical  peculiarities  would  not  always  remain 
congruous.  When  the  cells  proved  inefficacious  as  e\'idence  of  carci- 
noma, it  was  »ought  for  in  the  general  structure  of  the  tumor ;  cUoeo- 
tar  formation  was  asserte<l  to  l>e  the  anatomical  pcyculiarity.  We 
even  come  in  collision  with  this  idea  oceasionidly;  the  net-like  forma- 
tion of  neoplastic  lymphatic  gland-tlssuo  may  also  be  termed  "  alveo- 
lar," and  even  acknowledging  that  the  lymphoma  net-work  is  so  pecu- 
liarly characterized  by  its  form  that  it  may  be  readily  excluded,  tliere 
still  remain  some  forms  of  chondromata  and  sarcomata,  especially  the 
giant-celled,  and  other  large-celled  sarcomata  forms,  which  we  have 
already  designated  as  alveolar  sarcximata  (pages  TIT  and  72U),  as  the 
ghoeta  of  cancer. 

Since  anatomical  study,  especially  the  origin  of  neoplasms,  has 
beou  regarded  as  an  eucntial  piiuciplc  of  division,  wc  escape  all  tb« 
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difficulties  jttst  c-nuiiicrateJ.  Now,  «natomy  alone  dooides  what  ü 
be  called  cancer.  In  the  clinic  we  then  hare  to  jn»e-stigale  bow  cao* 
cers  of  diSorcnt  formations  and  compositions  usually  couducL  tiicto- 
selves:  if  tliey  be  infectious  or  uot;  whether  tbey  run  their  coun« 
slowly  or  rapidly ;  if  they  are  usually  solitAry  or  multiple ;  wbe« 
most  frequent^  and  how  they  are  most  suoeeiwfully  treated.  MoK 
modem  pathologists  agree  in  calling  only  those  tumors  true  carei< 
Qoraata  which  have  a  formation  Btmilar  to  that  of  true  epithelial 
glands  (nut  the  lymphatic  glands),  and  whose  cells  are  mostly  acCttal 
derivatives  from  true  epitbtliuni,  I  am  convinced  that  this  liew  will 
constantly  have  more  adherents,  and  that  thus  the  difference«  about 
the  anatomical  definition  of  "  oaroinonia "  will  oonstintly  diminish. 
Those  invest igHtors  who,  during-  the  last  few  years,  with  all  the  mod- 
em aids,  have  worked  without  prejudice  on  tliis  portion  of  the  study 
of  tumurs,  recognize  the  great  importance  of  epithelial  prolifention 
in  those  tumors  tliat  we  call  cancer,  still  most  of  tliem  seek  for  a 
oompromise  iMrtwoen  the  difTerent  his  tog-en  et  ic  \'iows,  and  wish  BtUI 
to  admit,  in  a  modiAcd  form,  the  developuieiit  of  true  glandular  aud 
epithelial  cells  from  connective  tissue  (heterology  proper)  {Jiirui- 
ßciich^  Volkma mi^  Kieb»,  LUcX-e)  \  only  2'AfVrseA,  and  recently  IIW- 
dei/ety  maintain,  as  I  do,  the  strict  boundary  between  epithelial  acd 
connectivo'tissue  cells.  Wald^yer  dctines  carcinoma  as  an  atypical 
epithelial  neoplasm.  But  we  must  here  state  that  in  oanoer-tumors, 
besides  Uie  epitheliums,  there  are  usually  numerous  yonng,  small  round 
cell»  which,  infiltrated  in  the  connective-tissue  portion  of  the  tumor, 
form  an  important  pari  of  it.  This  emoU^eelled  coimcctivtMistiue  iu- 
fillration,  which  exists  in  var^-ing  quantities  wherever  epithelial  pro- 
liferations grow  into  the  tissue,  appears  to  be  caused  by  a  sort  of  re- 
action, Bod  to  be  ÜIC  result  of  the  penetration  of  the  epithelial  uev 
formations  into  the  tissue,  nceording  to  the  number  of  inKltratod  orib 
and  their  future  fate,  as  well  as  the  degree  of  rsscniaritv,  just  as  in 
inflammation  it  sometimos  leads  to  softening,  to  atrophy,  and  etratri- 
cial  thickening  of  the  tissue.  In  some  oases  this  sm.Hll-<rellt*d  tntiltri- 
lion  is  so  considerable  as  almost  entirely  to  hide  the  epithelial  new 
fomiatioQ  (from  which  it  nuiy  be  very  difficult  to  distinguish,  if  the 
latter  be  small).  We  may  then  be  in  doubt  if  it  shuuld  not  be  re- 
garded as  entirely  independent^  and  ooonsionnlly,  perhaps,  as  llio  «ote 
constituent  of  cancerous  tumors.  Formerly  I  myself  thought  it  neee* 
saiy  to  agree  to  this,  and  even  supposed  that  this  compr>nent  of  cu- 
fünoma  possessed  a  spontaneous  power  of  infection;  but  further  ob- 
Bcivations  with  new  aids  have  made  it  appear  to  me  morn  probable 
that^  even  in  the  smallest  canoerous  nodules,  epithelial  elements  an 
prolircrating.    The  epithelial  cells,  and  the  baso  on  which  they  grow 
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mnd  from  which  thoy  draw  their  nourislimeiit,  are  mo«t  iiiiunately 
connected.  Many  observations  show  oertainly  tliat  the  cellular  infil- 
tration of  the  connectiTe-tisBue  base  causes  an  increas^Ml  proliferatioD 
of  the  supcrjaceut  cpithclium ;  so  it  would  not  be  difBcult  to  suppose 
thut  the  ärst  impulse  to  the  atypic  adenoid  proliferation  was  due  to 
an  irritative  state  of  the  epithelial  buse.  Bui  it  Is  just  as  fiosülble 
and  probable  that  the  epithelial  proliferation  is,  as  we  usuidly  con- 
eider  it,  the  first  formative  process  in  the  dovelopmctit  of  carcinoma. 
There  can  be  no  direct  observation  on  tJus  point;  the  oonnective' 
tissue  inßltratiun  is  always  there  as  soon  as  tlie  epitlielial  prolifera- 
tioo;  this  so  much  impedes  iaveati^tion  of  the  first  stage,  that  a 
choice  of  very  favorable  object«  (such  as  flat  cancer  of  the  skin)  slonc 
will  give  any  evidence  in  favor  of  our  view,  while  the  sludy  of  more 
difHcult  objects  (as  iafiltrated  lymphatic  glands)  in  wliii-ii,  during 
life,  the  moat  varied  cells  are  mixed  up,  will  find  plenty  of  support 
for  Vire/iute*s  view  (which  I  formerly  held),  according  to  which  epi- 
thelial culls  may  result  from  prolifemtitm  of  conncctivf^tieisue  cells. 
It  is  especially  iaiportimt,  auatonilcully,  to  make  a  dibtiuctiou  be- 
ireen  wleuoma  and  carcinoma,  as  the  two  forms  of  tumors  have  some 
ints  in  nommon.  Pure  adenomata  are  compv>sed  of  ncwly-fonned 
gUnd-substance  which  is  entirely  analogous  to  or  at  least  very  much 
like  the  normal ;  the  connective  tissue  around  the  newly-fonued  aciui 
^as  the  same  relation  to  them  as  to  the  normal. 

Id  adencHsarooma  there  is  little  if  any  new  rormation  of  glandular 
acini,  but  the  sarooma  merely  encloses  the  glandular  spaces  whioh 
liave  remained  normal,  or  are  diluted.  But  it  is  characteristic  of  oar* 
cinoma  that  the  epithelial  covering  of  a  skin  or  mucous  memlirane,  or 
e  epilliclial  liniug  of  glandular  cavities,  grows  into  the  skin,  and 
iX'Q  deeper,  in  the  form  of  roundish  nodules  (acinous),  or  of  round 
cylinders  or  rollers  (tubular),  jui>t  as  occura  in  the  fa'tus.  A\'hile  ao 
doing,  the  epithelial  ocUs  usually  preserve  their  form,  only  they  often 
grow  much  larger  than  normal.  The  form  of  the  glands  from  which 
theae  formations  pn)free<l  generally  remains  lypicsl  for  the  neoplusm 
also;  but  it  remains  in  irregular  forms  of  glands,  it  is  only  rarely  thai 
aivitles  are  formed,  and  that  actual  secretion  goes  on  in  these  cavities. 
Besides  the  epithelial  parts  of  these  tumors,  the  cuuuective  tissue, 
bones,  muscles,  etc.,  into  which  the  epithelium  enters,  conduct  them- 
Ives  as  follows:  Wesometimes  find  themof  normal, again  of  abnor- 
lal  firmness,  samotime«  verj'  soft,  almost  mucous,  ordinarily  in  less 
quantity  than  the  epithelial  nuisses.  It  is  usually  pcniidtnl  by  small, 
round  (lymph)  cells,  often  to  such  an  extent  that  scartx'ly  any  fibrous 
tissue  is  left;  gi-ucndly  the  infiltrated  small  cellular  elements  are  scal^ 
Icred  diffusely  iu  the  cancerous  (contieclivc-tissue)  framework ;  very 
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rareijr,  wc  find  nunipmus  ci*ll%  collected  tofredier  in  a  tlssure  bctw« 
the  conn fclive- tissue  bmulles.  When  tlio  tumor  advaiK-ea  into  tin 
bone,  the  Intter  is  eaten  awny,  as  in  cariea.  I  havo  not  been  able  tO\ 
sjttisfv  mysftlf  that  thore  is  any  new  fbrnintion  of  connrctive-tise 
filaments  in  the  noHuhir  and  infiltrated  forms  of  these  tumors,  nor  ha.\ 
I  been  able  to  timi  any  osseous  new  formation ;  but  there  is  no  doul 
that  mich  a  new  formation  occurs  in  the  papillary  and  nllous  formt 
of  which  M'e  shall  hereafter  speak.  From  this  deacriptinn  you  W8 1 
that  WaWcyer*«  expression  about  the  epitlielial  fomiatiou  in  oircinom» 
heiug  at i/pical  {tiasu  hHcroadiniq^ie  of  Jiobin)  is  aUo  well  Gutt^xl  fur 
distinj^ii&hing'  carcinomata  from  ndcnomalai  sts  typical  new  forumliond. 

As  ropards  the  reescls  in  these  tumors,  we  inay  satisfy  oursolTe«, 
by  artificial  injections,  that  the  dilatjition  and  new  formation,  by  Uw 
tmtsity  and  looping',  are  conaiderable;  only  the  oonnectire>iis«ue  per- 
(ions  of  the  tomor  are  vasciüarised,  the  epithelial  portions  remain  free ; 
this  is  ft  very  important  anatomical  criterion,  as  is  the  fact  that  true 
epithelial  cancctM:ells  never  unite  together  ns  the  larg-e  epithelio. 
cells  of  some  sarcomata  do;  Wnldeyer  has  juiitly  attached  great  im- 
portance to  this  latter  point.  I  cannot  go  any  further  into  the  gen- 
eral histological  description  of  these  tumors,  and  hope  that  they  may 
be  recognizable  from  the  abore,  although  I  acknowledge  that  it  i»' 
sometimes  %'cry  dilBcult  to  distinguish  cardnoma  from  adeno-aaroooft 
and  alveolar  sarooina. 

According  to  my  whole  liistogenetic  riew,  I  must  regard  it  b4  tm* 
pfissible  for  an  epithelial  cunccr  to  occur  primarily  in  a  bone  or  lyro- 
phatio  gland  Tlie  observations  that  I  know,  to  this  effect  (in  the 
lower  jaw,  on  the  anterior  surface  of  the  tibia,  in  the  hmpbatio  gUods 
of  the  neck),  do  not  seem  to  me  suRicleut  proof,  because  tlie  skin  8n<I 
mucous  membrane  are  so  near;  there  may  have  been  an  inaigniticant 
nin'inonintons  disease  of  the  skin  or  mucous  membrane  aa  a  sturtiojp 
poicit  of  iho  disease,  with<]ut  its  hnring  been  nutioed. 

The  appearance  of  the  cut  surface  of  this  tumor,  and  it«  consist' 
CiiW,  vary  so,  that  no  general  description  can  be  given  nf  it. 

In  tlie  great  majority  of  easi-s,  carcinoma  appears  in  the  fnrm  of 
nodules ;  also  as  indurations  of  otherwise  soft  tissues,  or  as  papillär; 
proliferations.  Harely,  the  diseased  parte  are  separated  £rom  tlic 
healtliy  tissue  by  a  uonnec live-tissue  capsule;  but,  in  most  coses,  tbo 
passage  from  healtliy  to  diseased  tissue  is  more  graduaL  Id  some 
cases  there  is  no  cancerous  tumor,  but  a  cjinoerous  InGltrutioa,  there 
being  no  eulargcmeut.,  possibly  even  a  diminutian  in  siice  of  Uie 
■Oect^.'d  organ.  It  is  also  characteristic  of  uircinnma  that  part  of  the 
new  formation  is  very  short-lived,  disinlcgratca  directly  or  afti»r  pff»- 
sclent  fatty  (k>generatioo    is  reabsorbed,  and  thesu  the  infiltrutrd 
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tissue  eontmcts  to  a  firm  cicntrii.  Besides  tlii*  cieutririHl 
shrinking,  aud  not  iinfn^qucntlv  along  witli  it,  tJieie  ia  often  softeriing ; 
it  19,  perliaps,  ercn  more  frequent  than  contraction ;  at  all  events,  it  i« 
more  extenRire.  This  softening  is  moaily  prw^ded  by  fatty  Hefron- 
emnon  of  the  (%l]s  and  caseous  motainorphosts ;  ocntml  softeiiinfTi 
opening  oulwiuxlly,  formatioa  of  u  putrid  ul<H-r,  witL  fungous  etiges,  is 
very  cbaracteristio  of  carcinoma.  Mucous  nielamarpliockis  of  Ui»  cell* 
protoplasm  also  takes  pl«ce  in  some  glandular  carcinoraata,  relatively 
moot  often  in  those  of  the  iivor,  stomach,  and  rectum  ;  in  rare  cases, 
this  also  affects  the  connecUre-tigsue  stroma,  lliis  rouoous  cancer  is 
also  called  ydatinou»  or  colloid.  When  canoerous  degenerations  o^ 
cur  on  the  sur&cc,  the  papillary  layer  may  develop  so  as  to  beonme 
very  prominent,  as  in  some  papillary  cancers  (destructive  papillotnata) 
of  the  muuous  memhranc  of  the  lips,  stomach,  aud  portio  vaginalis, 
aod  as  in  viUous  cancer^  which  developa  on  the  mucous  membruuc  uf 
the  bladder,  in  the  form  of  dendritic,  branched,  targe  papillsei.  If  the 
cicatricial  contraction  predoniinutc  in  a  carcinoma  (as  it  does  in  some 
fitrms  of  cancer  of  the  breast),  liiird  tumora  or  ulcers  are  developer!, 
whicli  have  for  apes  been  called  acirrhus.  Some  cardnomatu  are 
brown  or  black,  but  still  melatuxarcinürfuxia  arc  rare.  Most  soft 
mclanomatii  are  sarcomata, 

[Ucforc  true  infection  occurs  in  the  lymphatic  glands  they  are 
lemporarily  swulleo  by  iullnmmutiun.  This  i»  shown,  among  other 
things,  by  the  fact  that  after  removal  of  pome  carcinoniata  there  is 
oomplete  and  pormanvnt  recovery,  although  at  the  time  of  the  oper- 
ation enlarged  lymphatic  glands  in  the  neighborhood  were  not  re- 
moved. The  glands  form  a  borrior  to  )>rot«ct  the  organiiura  against 
infe<^tion  ;  but  in  some  cases  the  barrier  is  broken  through,  and  me- 
tastatic tumors  occur  in  intem:d  organs  and  in  the  bones.  In  the 
lymphatic  glands  the  infectious  elements  of  carcinoma  find  most 
favorable  soil  for  exciting  epithelial  proliferation  of  the  ttssue-culls. 

Id  most  eases  no  causes  are  known  for  the  development  of  car- 
cinoma ;  but  in  many  eases  there  was  precedent  liteal  irritation,  that 
ia,  the  neoplasia  developed  on  an  already  pathologitally  changed 
base.  Keccnt  statistics  notice  local  irritntions  at  the  {mint  of  de- 
velopmi-nt  of  alfout  twenty  per  cent,  of  cases.  Not  to  go  further 
into  details,  I  may  mention  examples  of  development  of  carcinoma 
from  surfaces  that  have  suppurated  for  years,  such  as  fontanels, 
flstulse,  etc.,  from  warts,  Inptms  infiltrations,  etc.  Inheritance  seems 
to  be  a  cause  in  some  cases,  but  there  is  not  enough  evidence  on 
this  point.  Tendency  to  di^eai^e  of  the  same  sysiom,  especially, 
seems  inherited,  without  the  same  organ  being  always  attacked  by 
carcinoma.     This  is  oftenest  seen  in  carcinoma  of  the  sexual  organs 
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in  women,  e.  g.,  cancer  of  the  uterus  in  the  motber,  of  the  breast  n 
the  daughter,  and  the  KversG.     In  feuialeü  careinoiua  U  mont  (t 
qnent  in  the  gland»,  in  men  in  tbt>  skin. 

I  cauuot  eontirra  the  oommoo  statement«)  about  canoeroas  cvi 
obexia :  these  patients  tinaUy  become  maraBmic,  like  others  harii 
oevcrc  rUütttrbuuce  of   tuitK)rtant  org-ins,   mdige^tion   and   hiemoi 
rhage^  ;  ibey  etuacial«  rnpidiy  and  grow  yoilow  or  brownish.     Tt 
general  condition  is  most  aJfected  in  cancer  of  the  tongue,  stomadl,] 
etc. ;  but  where  it  doea  not  bleed,  deoompoee,  or  inturfere  wit 
function,  the  patient  doe»  not  bet^ome  cachectic.     Some  patbol 
f^std  even  connidor  cancer  a  sign  of  superabundant  health  ;  withoal 
adopting  thin  idea,  wo  may  »ay  carcinoma  in  a  local  diheaaia,  not  a 
symptom  of  a  general  affection,  as  a  gumma  in  of  syphttis.     For- 
merly, cancerous  diathesis  waa  so  firmly  believed  in,  that  tbe  cm 
by  operation  was  discredited  ;  but  to-day  the  belief  hae  chan^ 
Experience  has  not  continued  a  popular  belief  that  cancer  is  infc 
tious. ) 

The  view  that  epithelial  colls  may  retnilc  from  pruliferalion  ol 
connective-tifwne  cells  also  tinds  fiuppoiters  amovg  the  new  school 
who  either  do  not  recogniiso  the  typical  formation  of  the  tissue  fmi 
the  germ<layen^  or  eine  do  not  arknowteilge  its  significance  for  th 
pathological  nenplaniie.    Since  this  quesliou  was  first  camratly  «lii 
cussed  it  has  come  up  repeatedly,  not  only  in  the  same  generatiotuv^ 
but  to  the  same  person.     I  oaunot  here  repeat  all  Ihat  I  have  sakl 
about  the  origin  ami  im^rease  of  true  epitbelia  ;  I  will   merely  :idd 
that  the  carninomatnns  and  i-pithrlial  fnrini»  found  in  primary  oaueor 
are  also  invariably  found  in  the  infecting  tumors  in  th«  lymphatic 
glands.     This  seems  to  speak  strongly  in  favur  of  the  travelina  uf 
cellular  elements,  for  it  is  scarpety  probable  thnt  Ihe  duid  f n>ai  a 
columnar  epilhi^lial  cancer  sbonld  inflitenoe  the  cells  in  the  lymplxitic 
glands  to  produce  cylindrical  epithelinm. 

Fnmi  tbe  ppcnlianfies  described  (page  6J*+),  even  in  the  most 
dtftifuH  (races,  wo  may  always  find  the  genetic  difference»  betwMn 
sarcoma  and  careiuoiiia.  Tbe  tirst  commencements  of  Rarroma  and 
carcinoma  are  often  scarcely  diattuguishable  (compare  Fig.  13ft  b 
with  lfl3  and  163)  ;  borh  ease«  are  very  glandular  in  f  ■ 
Rut  things  change  after  a  time  ;  the  cell-cylinders  of  tli. 
have  either  started  from  vessels,  or  vessels  stwn  grow  in  them : 
while  this  never  happens  in  carcinoma,  but  the  cylinders,  even  wlieo 
quite  large,  remain  withnnt  vessels,  or  else  a  cavity  forms  in  iUera 
as  in  the  development  of  glands  (compare  Fig.  13»  b  with  169), 

I  dare  not  enter  further  into  the  general  histologir^il  descriptioa 
of  these  tumors,  and  hope  you  will  be  able  to  recognize  them. 
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When  Bpenking  of  earcoma  I  said  something  about  the  difference 
of  its  coarse  from  that  of  cnrcinoma.  I  here  repeat  again  that  the 
latt«r  always  fintt  afft^'cts  the  adjacent  lymphatic  glandt^ ;  often  the 
infection  dueii  nut  extend  beyond  them  ;  in  other  canea  there  mav 
be  metastatic  tutnorH  in  tuti-riial  organ»  or  the  bones.  Tho  small 
epithelial  Kcrnis  find  the  most  favorable  soil  for  their  development 
in  the  lymphatic  glands.  The  rapidity  of  the  foiir»u  variei«  exceed- 
ingly }  tbta  we  »ball  consider  more  closely  when  treating  of  the  to* 
|»ography  of  carcinoma. 

[hi  some  w(>]U)lN{erved  oases,  patients  who  had  been  cured  of 
catiuer  of  the  t<kiii  of  the  face^  without  having  disease  of  the  lym- 
phatic giauds,  had  earcinoma  of  such  internal  organs  as  are  ocra« 
üonally  attacked  primarily  :  thus,  a  tnati  from  whom  canrer  of  the 
auricle  of  the  ear  wa»  removed,  had  a  cancer  of  the  Htouiach  running- 
a  ri^id  course  ;  in  a  patient  dying  after  a  rhinoplastic  o[K.-ratiun  for 
epithelioma  of  the  nose,  carcinoma  of  the  intestines  was  found.  In 
such  cawes,  from  absence  of  infection  of  the  Ijinphatic  glands,  we 
cannot  nsitume  metasta»:l.s,  particidarlv  to  organ«  where  metastasis  ia 
very  rare.  Ilonce  wo  must  admit  the  possibility  of  a  double  disease 
afTeiHing  two  distinct  placeiK  in  a  |>atie-nt  disposed  to  cancer.  Thia 
Lypolhesis  niiglil  also  apply  to  easy»  where  ten  yearn  or  more  after 
tho  removal  of  a  cancer  another  develops  at  a  different  j>oint.  Six- 
teen year«  after  removal  of  cancer  of  the  tongue  there  was  cancer 
of  the  mucous  membrane  of  tbe  check,  without  recurrence  in  the 
tongue.] 

1,  Skin  (cutis)  and  mucous  membranes  with  pavement-epithelium, 
Oomnion  cpitheiiai  carcinoma  (s{icvially  ao  colled  because  it  was  the 
fint,  and,  unlit  lutelv,  the  on^'  form  in  which  the  main  b(xly  of  the 
cancerous  tumor  was  knmvn  to  consist  of  vpilhcJium),  or  cancroid 
(canceplike  tumors ;  this  name  was  cfaoaen  because  these  cancers  of  the 
skin  were  considered  Icaa  malignant  than  those  ücHina  obsen'ed  in  Üie 
brenst,  which  were  considered  aa  the  type  of  true  cancer).  Tho  cuti» 
ia  covered  by  a  layer  of  epithelium,  from  which  in  tlio  fieius  there  are 
various  ingrowths  into  tho  subjacent  ti&sue,  namely,  the  liaj (-follicles, 
hair,  scbsueous,  and  sweat  glands.  Mucous  glands  are  formed  on  mu- 
cous uicinbranes  in  the  same  way.  Many  assert  Ümt  all  thr^tM*  tissues 
may  have  epithelial  outgron-ths.  I  shall  not  deny  Oii»,  but  epiihelial 
ingrowths  may  be  most  readily  proved  in  the  rute  Malpighii.  Next 
to  this,  H  oonsiderable  colliN.'tion  of  epithelium  in  tho  sebaceous  glaudü 
and  glands  of  the  oral  mucous  membrunc,  and  their  enkirgcmcnt,  are 
also  frequently  witnossty] ;  less  frcquciitly,  the  hair-foUielos  and  sweat- 
glands  are  implicated.  During  this  ingi-owing,  the  young  cells  of  tlic 
rete  at  first  preserve  their  aiae  and  form ;  even  their  relation  to  tiie 
connective  tissue  of  the  cutis  remains  the  same,  for  those  cells  Ijinjf 


ipnta  of  «n  n^lthclUI  ardnimui  of  tb«  lip.— (FRrtipropuaHoa.  vHk  «Mtilon  of  varr  dtiate 
Mdk  iK-14.)  a,  •inel«  «Ha  «llh  «DdoseDotifl  dlvislom  of  ducM:  t.  u  csucmld  rod  wIlIi 
eooc«iitnci;]"bi>io*ftu>lonterc7lbMlrlcueplUMUua;  c,  an  «pUfa«)Ui  purl  UuM  ha*  bwn 
eriMbed.    H«;tiilll»d  tOU  OlaiDvter«. 

dies  where  lymph  circulate»,  for  tliere  the  tissue  offers  least  rceistancu. 
JCiialer  thinks  he  hua  proved  tltut  all  thcso  tubes  and  cjlinders  He 
solely  in  the  lyoiphatlc  vessels.  Although  all  hia  evidence  in  fuvor 
tJ  this  viev  is  not  tenable,  it  is  stiD  very  eattoing,  for  wo  might  theo 
cvndily  understand  why  the  adjacent  l}-mpbatio  glands  went  oceaaioD- 
ftUy  infected  early. 
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Sub6e<]iic;>tU',  rUangcs  take  place  in  these  epithelial  ttiU.*!« ;  groopf 
of  cells  uaitc  imd  furm  globules,  which  gradualiv  grow  by  the  deposit 
of  new  cells  of  the  foi-ni  of  Hat  epithelium,  and  Urns  fcfrtu  the  mbbnge- 
like,  oompound  cpiilermia-globules  (g'lobulcs  äpiilcrniiques,  cancroid 
globules,  epitlielial  pearls),  whlob  so  mu6h  excited  the  tLfitom&bmeut 
of  the  lirnt  person  th:it  examined  them. 

It  is  most  probable  that  these  globules  are  developnd  from  a  num- 
ber of  oonglomemted  cells,  increasing'  by  division,  and  tlie  peiipbcnJ 
layers  of  cell^  being  flattened  by  pressure  against  the  part«  arouni), 
Mrhich  ore  not  very  distensible  ;  hence  the  larger  these  pearls  become 
Ihe  more  they  project  from  the  cell-cylinders,  and  hence  tliey  ofteu 
appear  at  the  temituul  points  of  the  glandulär  acini.  Among  tbi 
cells  in  the  pearls,  as  in  the  epithelial  parts  of  these  tumors  e 
where,  we  oflen  meet  orrlls  with  many  nuclei ;  also  targe  cell-bodies, 
which  have  enclosed  duwiilicor  nnd  graiidchUd-oells.  In  some  of  these 
cardnomata  stachel  bnd  rift'  cells  hare  been  found  in  great  numbers, 
as  in  the  boundary  la3'crs  between  the  nuicons  and  homy  layers  of 
the  epidermi-s.  If  the  epitheliid  masses  have  grown  (lei>p  into  the 
tissue,  and  if  we  make  a  section  in  these  deeper  layers  of  a  hardened 
tumor  of  this  variety,  we  fiml  about  the  following  pii-ture,  in  wbicfa 
the  alvculi,  filled  with  epithelium,  may  readily  be  distingui^ilied  btn 
the  cooncctire  tissue  which  lias  become  &veolate : 
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The  vessels   in    Lliis   orjnnective-tissue  strutna  assume  about  the 
ihape  io  £1^.  166,  a,  wliilu  Fig.  166,  6,  shows  a  proliferatiun  of  i-easels 
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CMeli  fhxn  ■  caiTlnomB  of  lbep«nli.  Mspiifl'-'d  fO  (tlmrdcr*.  a.  rmrn  tliA  il<-T«lnpMl  Mi- 
nor tf'ia«.  nfcnlir  nci-work  urDond  lli«  RpUlrmil'  \naih ;  b,  VBrcular  Io»]«  r^um  Uiu  itir- 
bMurUitUidtmLcd  Titi;[iotr«tiilMntHlKikiM  panko. 

ill  the  enlarged  papitlie  of  a  glans  pftnitt,  as  it  oc<?uiTcd  just  at  lite 
dcrelopinent  of  Üie  first  epithelial  proliferations. 

Wliile  in  tlic  lasi-ineiilionrd  cas<?,  as  often  happfns^  the  pnpillarr 
lij'iwriniphy  apiK-Hrttl  at  tUc  vvry  ccmimwioement  of  the  (Jevelopmen' 
of  the  tumor  us  an  essentially  characteristic  part,  in  other  cases  it  b- 
of  an  entirely  »wxjndary  nature,  i.  e.,  the  eplthi-ltttl  rod»  on  the  sui^ 
fiico  of  the  «kin  or  mucous  meml)raiio  soften,  fall  ont^  nnd  leave  the 
vuscular  coiuiPctivo-tiBsiie  jiortion  in  the  form  of  a  pouched  uloer, 
from  which  different  papilliiry  tufta  protrude  or  subsequently  grow. 
Carcinoma  of  the  skin  may  begin  us  indurated  pu|iiMoina,  or  as  a  wart, 
but  just  118  often  it  begins  as  a  rodulc  when  the  pruliferntion  is  at  firet 
circuni8cribi.'d,  grows  into  the  skin  ;  it  enlui^s  slowly,  without  grow- 
aig  by  apposition  of  new,  small  carcinoma  nodules.  The  carcinoma- 
tous proliferation  mar  alfto  enter  and  grow  through  the  cutis  from 
a  gradually-iiicreaAing'  surface,  without  causing  any  great  promi- 
oence. 

There  is  a  decided  difference  between  cancers  of  the  skin,  accord- 
ing as  tiie  epitheh'al  proliferation  enters  the  cutis  more  or  less  deeply ; 
Bome  cjiMfs  rrnjain  quite  superficial,  scarcely  entering  the  subcuta- 
neous cellular  tissue,  and  growing  rery  slowly  (flat  epithelial  cancer, 
Thiergc/i) ;  others  grow  mpidly  and  enter  the  tissue  deeply,  destroy- 

it  (mtiltmted  epitbelmi  cancer,  T/tier«cfi).     Tho.  above  deR^r^ptio^ 


TUMORS. 

uf  cancer  uf  the  skin  Is  fnjiu  the  mfillratetl  fonn  ;  in  flut  opit}M>lU 
canoer  the  ouljofrowiaj?  ceU-cyliaders  rarely  ffrow  ticepcr  Lban  Ibe 
deop  layers  of  the  cutis,  and  consist  chiefly  of  the  siiiull,  round  oeDi 
nf  the  rote.  Alonj^  with  these  proUfcrations  the  scUickius  glandi 
become  lar^r,  611  up  with  developed  hirge-cellcd  epithelium,  and  tb« 
connectivfl  tissue  is  richly  infiltrated  with  amall-celled  elentrutj.  la 
these  new  formations  the  development  of  epidermis  p<.'arls  is  rrli* 
lively  mre.  As  vitMved  on  the  |Mitiei)t  in  this  comDienctn^  »tagr,  tlu) 
wliole  forms  a  h»rd,  sli^htly^elevated  iufiUmtioo  of  tlie  cutis,  CDv>ercd 
with  desquamutinir  cpi(|ennts.  Tliis  epithelial  prolifemtion  is  not« 
however,  very  »^ilid ;  occasionally  there  are  dlsintc^jratjon,  «oftcnkif; 
and  detachment  of  the  glandular  proliferations  and  sebaocous  gfauidi. 
The  highly-TOscubr  connectire  tissue  remains,  and  may  oontinne  to 
grow  as  gnmulutions,  or  it  may  partially  cicatrize.  '\\'hile  this  gnei 
on  in  the  oeuf re  of  the  new  fonnation,  the  latter  coutiiiues  to  groft^  il 
may  be  very  slowly,  in  the  periphery. 

At  their  very  commencement,  the  cut  surfaces  of  epithelial  otacvr 
are  pale  red  and  harrl ;  in  a  short  time  they  appear  white  and  gmay 
lar;  oocasionally  we  may  see  the  large  epithelial  pearls  and  rod»  with 
the  naked  eye.  Ulceration  takes  place  from  without  inwafd,  crro 
mora  frequently  than  by  medullary  aofleniug  from  within  oatwaid^ 
and  usually  quickly  follows  their  development.  Alucoua  «oftcoing  i« 
rare  lu  these  furciis. 

In  regard  to  the  topo^raphy^  we  may  montion  tlie  following  rv^giooi 
of  the  body  as  the  most  fix-qucnt  scats :  (a.)  Jlcutl  and  tuxk ;  hcng 
these  tumors  develop  chiefly  on  the  eyelids,  conjunctiva,  akin  of  the 
nose  and  face»  Uio  lower  lip,  oral  mucous  membrane,  gums,  eboiA^ 
tongue,  lar^-ux,  oesophagus,  ear,  and  scalp.    The  first  appeaianw  t» 
riea  greatly :  the  worst  cases  begin  as  nodules  in  the  substance  of  tlw 
mucous  membrane  or  skin,  and  quickly  ulcerate  from  central  lofileo- 
mg ;  other  cases  begin  on  the  surface ;  a  fissure,  crack,  induimtcd  n* 
ooriatton,  cpidcnuuid  scab,  or  a  soft  wart,  funns ;  this  at  first  appanollj 
insignificant  affection  may  reuiaiu  superficial  for  a  long  time,  lAtytU 
extending  laterally,  less  so  in  depth,  and  ha^niig  indurated  bonlerk 
If  the  carcinoma  develop  from  a  wart-Uke   formation,  it  may  pen» 
iiently  preserve  the  papillary  charactex.     The  jiarta  once  disc-aaed  w 
forever  destroyed  by  the  metamorphosis  into  oaaceroua  ttsduc;  b 
typical  epithelial  caruinomata  there  is  no  cicatricial  slutukiiig;  tiw 
uleers  which  rapidly  develop  from  these  new  formations  vary,  lilur 
other  cancerous  ulcers;  sometimes  smaller  or  larger  sbrcda  of  time 
from  the  depths  of  the  ulocr  become  gangrenous,  leaving  a  ocate^Uke 
loss  of  sul>stanoe;  sometimes  the  new  formation  prohferalcs,  fiaranici 
an  ulcer  with  fungous,  overgrowing  edges.     Not  unfrequeiiUr.  «J 
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eftewy  pulp  may  be  squeezed  from  tliJa  ulcerated  sorface ;  it  oomea 
nut  in  a  womi-like  shape,  just  as  the  inspissated  sclmccous  matter 
does  ftou  the  glands  of  the  akin  (oomcdoues  or  mu^^^t) ;  this  pulp 
ua  mixture  of  softened  epiilicliul  msases  and  Tut  Sooner  or  UtcT, 
tliere  is  a  graduaHy-inrrCiising  swelNng  of  the  neighboring-  lymphatio 
glands  of  the  ne»'k,  which  is  not  unfrwjucnti y  painful ;  by  degree« 
the  glandular  turanrs  unite  tofjether,  or  with  the  primary  tumor;  new 
points  break  out,  and  the  local  destruction  gradually  progresses ;  the 
new  formation  also  extonds  in  depth,  destroying  the  bones  of  the  fiico 
or  skull,  and  taking  their  plticc.  Death  may  result  from  sußixsation  or 
hunger,  due  to  pressure  of  the  timior  on  the  air-pasaagcs  or  cesnpha* 
gfus,  or  from  pressure  on  tJie  brain  after  perforation  of  the  ekull; 
more  frequently,  after  gradually-increasing  marasmus,  it  results  from 
complete  exhaustion,  with  the  signs  of  excesatve  cachexia.  On  au- 
topsy,  we  hardly  ever  fuid  mctastutic  tumors  in  iolerttal  organs. 
All  of  these  carcinomata  on  the  head,  face,  and  neck,  are  much  more 
frequent  in  men  tlian  in  women.  T!ie  average  duration  of  hfe  of 
patients  with  cancer  of  (he  tongue  and  oral  mucous  membrane  i;  a 
year  to  a  year  and  a  half.  Cancers  of  the  lips  are  radically  curable 
by  early  and  oomplete  extirpation. 

In  previous  works,  I  have  termed  the  abora  fonn  of  flat  carcituj>ma 
of  (he  skin,  "cicatrizing,  atrophying,  cpitliclial  cancer,  or  scirrhouB 
cutis,"  !o  define  it  more  accurately  from  onlinary  epithelial  cancer. 
But  now  it  »eems  to  me  better  to  make  no  special  subdivision  of  it, 
hence  I  at  once  state  that  thia  is  the  mildest  fotm  of  cancer  of  the  skin, 
and,  with  few  exceptions,  attacks  old  pci-sons;  tlie  disease  occasion- 
ally begins  as  an  iuUltratiuD  of  the  papillary  kycr,  with  small  nodules, 
«hvays  superficial ;  usually  thtTc  is  at  first  a  local  collection  of  yellow- 
ish epidermis,  a  small  scul>,  after  whoso  rcuioval  the  skin  appears  at 
first  only  slightly  reddened,  scarcely  infiltrated;  when  detached,  the 
crust  forms  again  ;  after  repeated  detachments,  we  find  under  it  a  small, 
rough,  fine  papiltan,-,  dry,  tiloeratefl  surface,  which  occasionally  has, 
even  at  this  period,  harvl,  slightly-elevated  edges;  the  sniall  ulcer,  on 
which  new,  dry  crusts  constantly  form,  extends  through  the  cutis,  but 
rarely  into  the  subcutaneous  tii^Kuo;  its  tendency  is  ratlier  to  spread 
latcra]ly,occasionally  it  even  hcala  in  the  centre,  fonning  s  cicatrix  and 
new  healthy  epidermis,  wliile  a  moderate  induration  and  idceration 
Blowly  progress  in  the  periphery.  In  some  cases  thcro  is  no  ulcera* 
tion,  only  infiltration  of  the  skin,  with  epidermis-scales  and  subse- 
quent cicatricial  shrinking. 

The  most  frequent  seat  of  flat  epithelial  cancer  is  the  face,  es- 
pecially tlic  checks,  brow,  nose,  and  eyelids;  still  otlier  parts  of  the 
skill,  wliicb  are  subje*^   to  any  fonn  of  epithelial  carcinoma,  may  be 
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tltacked  by  litis  form ;  it  is  most  frequent  l>etwcen  the  fifliVth  aod 
■ixticib  ycitr,  Biid  I  fiud  it  as  often  in  women  aa  in  men.     Ofteu  the 
whole  cutaneniis  BurfACC,  and  especinllj  that  of  the  face  and  han'b, 
appears  veiy  dry,  and  is  covered  hj  nume*-oua  dry.  Hat,  yellow  epi»ier- , 
mistrust«,  as  nrcU  as  bj  numbers  of  small  iDfiltrntions,  which  oAra . 
disappear  again.    This  canceruus   infiltrntion  extends  very  slon-Iv ; 
tncasioiully  it  is  six  or  eig'ht  yrars  before  a  portion  of  akin  as  liirgc  aa 
B  dollar,  or  a  side  of  the  uoso,  or  an  eyelid,  or  portion  of  the  ear,  ia| 
destroye<l ;  it  rarely  proceeds  more  rapidly.     As  the  paticuts  aro  geo- 
erally  old,  they  nccasionally  die  of  otJicr  diseases,  and,  for  the  ««ne 
fpjiHon,  there  is  often  no  recurrence  after  operation.     But,  even  in  caaea 
not  ojierated  on  or  treated  in  any  ^^^y *  this  form  of  carcinoma  appcua 
infectious  in  but   fcnr  cases;  the  infection  oerer  extends  beyond  id- 
liltration  of  the  lymphatic  glands,  u'hich  does  not  occur  tit]  Into,  ami 
then  goes  on  just  as  slowly  as  the  primarj-  infection.     Some  write» 
have  wished  to  hanish  this  form  of  cutaneous  cancer  from  the  lists  of 
carcinomata,  and  to  place  it  among-  chronic  intlammations  a«  olous 
rodens  (JTittc/iinson),  or  as  u  form  of  lupi»  peculiar  to  old  ponooa 
The  vunuus  comlmiutions  of   this  neopliistu  with  distinct Iy-maric«d 
cnneer  in  same  points  of  the  ialiltrated  ed;;^»,  ihc  possibility  of  itih. 
changing  to  proliferating  cancer  of  the  skin,  and  some  other  anatomi— ^ 
cal  and  clinical  pcculiurilics,  render  it  certain,  in  my  opinion^  that  tlii^^ 
form  of  infdtnition  and  ulccrutiim  belongs  nmong*  the  cancer«,  ood  i.^^ 
the  mildest  and  most  feebly  infectious  amon^  them. 

(fr.)  The  second  part  of  llic  body  where  this  form  of  CHrvinotna  ^^.^ 
fnxjuent  is  about  the  frcnituls.  The  portio  vnp;inalis  uteri,  vn/rin^^i^ 
Aibia  minora,  and  the  clitoris,  the  penis,  cHpecinlly  the  glans  and  pr^a^ 
puce,  are  the  parts  most  frt^quenlly  affected.  Of  »11  these  parts,  th^»« 
portiu  \-a^nulis  uteri  in  es])rciallv  liable  to  the  disease,  and  hem  ri^  i 
ciuoma  ulcerates  rapidly,  and,  aa  the  suifxcc  of  the  tumor  bccoci  ^u.« 
deeply  üssured  and  assumes  the  appearance  of  a  eaulilluwer,  this  ä 
often  called  cauliQower  cancer,  but,  as  sarcomatous  papillomata  ma^f 
produce  the  same  forms,  this  designation  is  uncertain.      C)n  ii 

llio  above  localities  the  uloeratetl  tumor  may  hare  n  (h-stru<  -r 

oerating  or  a  fimgous  character,  it   may  also  be   eitlira^  io5ltr»iae^ 
or  superficial.    The  separation  of  uterine  cancer  is  accompanied  bjr  I4!«j 
badly-smelling*    sanies,    and    often   with    repeated    pareocfaviQatovM 
biemorrha^^s.     As  rcffards  the  subsequent  course  of  tlic  di&uase,  the 
relxoi>erttuueal  lymphatic  glands  are  affected  sooner  ur  later;  dcnlA 
usually  results  from  marasmus;  in  these  cases,  also,  we  vrry  nuelf 
find  metastasis   in  the  internal  organs,   except  tn  the  noigbborir|^ 
glands  which  are  directly  infected. 

(c)  Of  other  parts  of  the  body  tJiat  require  the  attrntina  of  tk 
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turgeoiii  we  ha\'e  to  mention  Üie  hand,  and  especdal]y  tbe  bock  of  the 

liiuid.     Nut  long  siuoc,  I  saw  an  epithelial  camnotua  on  the  right 

,jureanii,  whjuh  had  developed  from  a  foolaiicl,  kept  up  for  tco  year» 

rith  peas.    I  also  saw  an  ulcer  of  tbe  foot^  which,  after  lasting*  for 

ircors,  without  any  known  caune  became  cancerous. 

((/.)  We  also  iiiuiition  hero  the  carciiioiuota  jifrowiiig  from  tbe 
vesical  inuetnis  membrane,  which  also  has  a  pavement  epillicUuni. 
Iiiaeceasihle  as  It  is  for  surgical  treutment,  the  surgeon  must  still  bo 
well  rtc<^ii.iinie<l  with  it,  to  enable  him  to  make  a  differential  diagnosis. 
It  has  already  IxHm  frequently  mentioned  that  papillary  proliferation« 
[!cur  io  carcinoma;  this  is  particularly  often  tlie  case  in  caaceis  on 
hmcr  surface  of  the  bladder,  which  frequently  grow  in  the  shape 
if  bmnclietl  villi,  nnd  have  coiiscqucutJy  received  t}io  special  name 
"  villous  cancer.'* 

Cancers  starting  from  the  cutaneous  epithelium  and  glands  have 
le  same  relation  to  villous  cancer  that  adenoma  has  to  piipiUoma. 
When  papilloma  aRsumes  a  p«:^'^uliarly  luxuriant  growth,  and  at  the 
ume  time  epitlielial  maMPS  grow  into  the  part  of  skin  affected,  soft- 
ening the  connectiTe  tissue  or  muscle,  in  short,  when  the  tumor  a^ 
mmea  a  dialincily  destructive  character,  it  may  ho  regarded  as  c»i^ 
oifiomatous  papilloma  or  villous  cancer.    Tbe  botudnriee  between 
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■imple  pnpillonia  and  viDuus  canoer  mii^r  be  just  u  difficult  to  dcfi 
u  thnso  between  adenoma  and  carcinoma. 

As  above  stated,  a  tumor  like  a  mushroom  foruis  on  the  inner  sur- 
face of  the  bladder,  growing  iuto  its  cavity,  and  floating  in  tlie  urine, 
its  base  beinf(  attached  to  the  wall  of  the  bladder,  like  a  carcinoma, 
and  its  loiip,  branched  villi  being  ooverefl  with  very  large  epithelial 
cells,  while  the  ground-work  of  the  papills  is  composed  of  oonnoctive 
tissue,  whose  meBbes  oontain  epithelial  ocU<yUndcrs,  such  as  occur 
in  carcinoma  (Fig.  1Ö7). 


Now,  B  few  words  about  the  course  of  the  above  cardnomata  as  a 
dasfl.  They  usually  appear  iii  elderly  penons,  say  from  the  (brtieUi 
to  sixtieth  year,  rarely  l«tor,  but,  unfortunately,  it  is  not-  so  rare  for 
them  to  oome  earlier;  I  have  seen  cancer  of  the  tongue  in  a  boy  of 
eighteen,  and  cancer  of  the  utcnis  in  a  woman  of  twenty  yean.  On 
the  whole,  country  people  are  more  subject  to  canwr  of  the  lip  than 
city  people  arc.  The  earlier  tliese  carcinoninta  appear,  the  more  pro- 
liferant  the  local  tumor,  the  earlier  the  l\'inphaticglan(laHre  implicated, 
awl  the  more  nt]>id  the  whole  couraa  It  has  often  been  observed 
that,  after  entire  removal  of  the  tumor,  there  is  no  recarreDoe.  Id 
some  cases  tit«:  disease  runs  its  course  very  quickly,  in  a  ycur;  iu  otit* 
ers  it  lasts  three,  Üvc,  ten  years,  or  lunger  (llat  cancer  of  the  skin)  ; 
sometimes,  also,  the  recurrence  is  only  in  the  lympluttio  glands,  as 
when  a  canoer  of  the  lip  has  been  oomp.eteIy  extirpated,  but  at  the 
time  of  ojieralion  cancer^gorma  were  already  present  in  the  cervical 
lymphatic  gtanda.  The  new  formation  in  the  ^and  at  fiwt  appears 
pale  red,  is  a  rather  hard,  diOuse  inlUtration,  or  a  white  keniel,  but 
with  time  it  becomes  softer,  and,  to  some  extent^  pulpy  and  purulent. 
The  ce-Tvical  lymphatic  glands  infiltrnt-ed  with  cancer  have  a  great 
tendency  to  ulcerate ;  their  microscopical  structure  is  the  same  as  that 
of  primary  cancer.  I  tliink  there  is  no  doubt  that  secondary  caucer 
iu  the  lymphutiu  glands  is  al%vays  due  to  transplantutiün  of  cancer* 
germs  frum  the  original  focus  (sec  page  671).  The  above  forms  of 
canoer  scarcely  ever  go  beyond  the  lyinphatio  glands ;  infection  of  in- 
tenial  ot^ns  (li\-er,  lungs,  spleen,  kidneys)  is  very  rare.  The  con- 
stancy with  which  carcinoma  occurs  at  certain  points,  especially  where 
mucous  membnuie  {>aä8es  into  skiu  (vagimi,  penia,  Ups),  has  justly 
always  excited  much  attention.  It  was  natural  to  seek  tliA  oauses  of 
the  disease  in  the  structure  of  these  part«,  and  in  the  irritations  to 
which  these  openings  were  subjected;  the  dislike  that  most  modem 
pathologists  have  to  specific,  unknown  Irritations  has  induced  them  Iu 
seek  different  reasons  for  explaining  the  obscurity  about  the  specific 
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MUMW  of  tumors  of  thcso  parts.  In  regard  to  tlio  lips  in  old  persona, 
Thiersch  attachea  great  importance  to  the  fuct  that  there,  as  in  tlie 
cutis  elsewhere,  considerable  chaiig^es  tjtke  place  with  advancing  age : 
there  is  üi*t:ided  atrophy  of  the  connective  and  muscular  tissues,  so 
that  the  epidertnis-formatians,  hair-follicles,  sebaceous  and  perspira- 
tory glands,  as  well  as  those  of  the  lip,  attain  the  preponderance,  and 
reoei\'e  most  of  the  nourishment;  hence  all  imUilions  afiectiDg  the 
lip«  (bad  sharing,  smoking  tobacco,  wind,  bad  weather,  etc.)  clucfly 
attack  the  glandular  parta  of  the  lip,  and  induce  hyperplusia.  In 
England,  epithelial  cancer  often  attacks  the  scrotum  of  cliimney* 
vweeps  (chimney-sweeper's  cancer),  from  the  irritation  of  tlic  soot,  it 
is  supposed.  These  things  may  cci-fciinly  have  some  effect,  but  it  re- 
mains unexplained  why  they  should  be  followed  by  cancers  or  infeo' 
tious  tumor«,  and  not  by  chronic  inflammations,  catarrhs,  ete,  I  sliin! 
not  here  follow  this  diacussion  further,  hut  merely  refer  you  to  wliai 
TtTtx  SJiid  aliout  the  etiology  iu  the  introductiou  to  the  section  on 
tumors. 

3.  Manunary  fflaiuh.  I  place  cancer  of  the  mamma  here,  as  tliis 
gland  is  also  n  derivative  of  the  cpidemiiii,  a  cutaneous  fat-gland  on  a 
large  scale.  The  mammary  cancers,  however,  differ  greatly  from  those 
already  described,  and,  although  true  cpidcrmts-cancers  occur  in  the 
breast^  starling  particularly  irom  the  areola,  they  are  very  rare. 

Mammary  cancer,  whit-h  is  unfüriunaiely  very  frequent,  seems  to 
me  almost  always  to  begin  with  a  coincident  enlargement  of  the  small, 
round,  epithelial  cells  in  the  acini,  and  with  Bumll-celled  infiltration 
of  tlic  connective  tiHsuo  around  them.  With  our  present  meth<Mh*  of 
ciamtnalion  it  ia  impossible  to  tell  whether  the  first  changes  occut 
in  the  glaud-cells,  or  in  the  conncctiTe  tissue;  for  the  groujjing  of 
email,  rtmnd  cells  about  the  ai-iiii  slX'U  becomes  so  cxcefisive,  that  it 
constantly  becomes  more  difficult  to  make  out  the  further  fate  of  tJic 
glandular  acini.  From  my  tolembly  numerous  obserx-ations  on  this 
subject,  made  by  aid  of  the  most  improved  methods,  T  think  I  may  de- 
acribe  llie  following  as  the  subsequent  course : 

The  collection  of  cells  in  the  w:\m  leads  first  to  their  enlargement, 
which  is  occasionally  accompanied  by  a  troce  of  secretion  (as  U  shown 
by  tlie  escape  of  serum  frrjrn  the  nipple).  As  the  collection  of  cells 
continues,  there  is  more  enlorgcnicnt  of  the  acini,  and  in  puch  different 
ways,  that  we  may  distinguish  an  acinous  (often  large-celled)  and  a 
tubular  (chietU*  small-celled)  form  of  mammary  cancer.  Tlie  former 
»leads  to  the  development  of  hirge,  lohulated,  glandular  nodules;  hence 
I  call  this  the  "acinous  form,"  since  in  it  the  rough  outlines  of  the 
acini  are  preserved.  The  fullowing  picture  is  a  slightly-magnified  ooe 
of  the  borders  of  such  a  tumor: 
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If  we  make  a  section  through  a  hiinlcned  preparation  of  on  aci- 
acus,  soft,  mummnrjr  t-aiict-r,  when  maguilled  more  strongly,  iho  tissiio 
Hp)>ears  as  above.  I  coDsiJcr  the  cells  in  the  large  connectivo-tissua 
meshes  as  of  epithelial  origio  (Fig-,  L^d). 

This  variety  of  mammarj-  rrancer  is  mostly  soft,  granular  on  sectioii| 
grayish  white  (nie<lull;irj-).  If  wo  scrape  lln^  cut  surface  of  RUL^h  a 
cancerous  tumor,  we  readily  evacuate  a  thick,  whitish  pulp;  if  we  ex- 
amine this  while  fresh,  we  find  nodular  cells,  very  pale,  composed  of 
lar^>,  many-formed  cells  with  large  nuclei;  luany  of  these  oulla  contnio 
scvcnd  nuclei ;  they  may  perhaps  be  segregatiug. 

The  connective- tissue  frame-work  in  which  these  elements  were 
omhedded,  when  empty,  looks  about  as  follows,  if  strongly  mag- 
nified : 

The  serond  form,  wliicli  is  more  frequent  (is  harder,  and  on  section 
pale  red),  raiiv  be  termed  Ihc  *'  tubular  "  form,  as  the  acini  do  not 
maintain  their  Ibnn,  but  grow  Into  the  connective  tissue  us  very  thin 
ceU-cylindera,  while  it  becomes  iuEiltrated  with  cells.  As  in  this  fonn 
of  cancer  the  cells  from  the  epitheliuut  do  nut  usually  grow  so  hirg« 
BB  in  the  preceding  form,  and  us  the  cells  coUect*^!  ia  the  comjectiv» 

fM.  teo. 


3" 


lO 


j(£t^ 


!?i\ 


[t& 


^€ 


L^^g: 


m 


r:,*  I 


rhim  ■  nnrainar?  nmnr.    M«ini1B«l  SOß  ilUiii«trni.   a.  kIIk  irfih  »ervn\  a»rM  itnth  pf«M- 
mttoii.  wlUi  Hiom  waUt  nldol);  b,  jjlandylftr  Mll-crlladm  (trwU  prepftrallou;. 

tissue  occaaionnlljr  lie  tegclher  in  groups,  it  is  evident  that  it  must  be 
very  difficult  to  decide  which  of  these  cancers  come  from  the  ctill- 
niasses  of  glandular  epithelium,  and  which  are  pure  denvauvcs  of 
cuuiicctive  tissue,  fomier  wandering  cells. 
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rpgard  all  the  cells  ocrurring  bere  as  «lerivod  &om  connective  tissue. 
The  final  decision  in  this  matter  can  only  be  made  by  tbo  biütory  of 
dc\'cIo)>ment;  ns  long'  as  we  hare  no  means  of  always  disttnguiahin;^ 
Ibe  young  derivatives  of  epithelial  cells  fnun  wmtdering  wliite  bluod- 
oellSf  and  the  derivatives  of  connective  tissue,  we  bLhU  scarcely  be 
•ble  to  say  from  every  preparation  whether  tliis  form  of  cancer  of  the 
mamma  is  more  of  an  epithelial  or  conn  col  ive-tissiie  nature. 

Although  all  forms  of  cancer  of  the  breast  have  a  tendency  to 
ulcerate,  this  is  more  the  case  in  the  softer  than  in  tlie  hordejr  forms. 
The  hardiiei«  of  aiucer  of  tliu  mtinuna  does  not  ahva^'s  depend  on  its 
richness  in  cells,  but  even  acinous  cancers  that  are  rich  in  cells  may 
|je  hard,  if  Iht  cells  are  enclosed  in  tense  connective-tissue  CBpsulea, 
ms  the  normal  aolni  arc.  The  softening  is  central  in  nodules  lying 
near  the  skin,  or  in  the  harder  forma  it  is  more  frequently  from  with- 
out iuwurd  at  points  where  the  tumor  prei>ses  ag:tinst  the  skin  and 
his  become  united  to  t^  Mucous  aofleaing  occurs  rarely,  mucous 
inflamorphosia  of  the  gland'CcUs  b  proliably  never  seen.  To  tne 
naked  eye  the  softened  spots  appear  whitish-yellow,  granular  (cas- 
eous, futly  softening)  or  grayish  or  dark  red  from  vascularity,  eape- 
oiallj  if  there  have  been  extra vnaationa.  By  softening  and  eucuj> 
sulation  of  the  softened  spot,  which  Buiy  be  deeply  seated,  cysla  may 
bo  formed  in  these  carcinontatu ;  retention  and  secretion  oysts  may 
also  be  developed  io  the  mamma  along  with  or  in  the  canceroua 
tumor. 
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Atrophy  is  a  very  frequent  process  in  cancer  of  the  mamma;  the 

titJiile  or  other  part«  arc  thus  retracted  like  tlie  navel    On  micro- 

lioopic  examination  of  these  atrophied  parts  we  see  ooiincctive-tissuB 

Btriie  with  atrophied  connective-tissue  corpuach^,  and  the  section  of 

6ne,  branched  canals  (atroptiied  alveoli)  wliicb  are  filled  with  cdl 
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detritus  or  Hit.     lliis  atmpliy  of  the  new  romiiitiun  U  in  sonie  coi 
of  tlic  inamina  such  an  important  factor,  tbot  it  lias  gpvon  rise  to 
siwciiil  form  0?  cancer,  "atrophying,  oicAtmingoaucer."     It  canoot 
denied  that  in  its  pure  form  this  variety  of  cancer  hoa  certain  pec»*^ 
liuriljcs  which  distinguish  it  from  the  ordinnry,  ino«t  freriucnt  fomu 
of  cancer  of  the  mamma ;  henoe  we  prefer  to  describe  it  Kcporatf 
hereafter. 

The  di'Vflopmfiit  of  cancer  of  the  inamntii  is  nrcompanied  by 
liderable  dist^mtiou  of  vessols  and  new  foruialioii.     In  the  yot 
parts  oF  the  now  foniiiition  there  are  numerous  fine  vesseb  and 
works  of  veÄScIs;  in  the  older,  cspooially   in  the  eoflening  parts,  the 
i-essnU  prow  wider,  then  are  thromboRed  and  de&Lroycd,  bo  that,abuot 
points  of  softening'  in  tumora,  similar  net-worka  of  dilated   reaiel^^ 
form  as  arc  developed  ou  the  formation  of  absccases. 

The  Following  are  the  cliiuual  symptoms  of  the  development  aa^^ 
oourae  of  ordinary  cancer  of  the  mamma.  The  diaeMC  usually  bcgin^ 
between  the  thirtieth  and  sixtieth  year,  nu^ly  earlier  or  Inter;  th«« 
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women  attacked  are  usually  otherwise  [lerfectly  healthy;  marrirdiad 
unmarried  women,  fruitful  and  barren  wives,  of  all  cooditiuns,  artii* 
tacked.  Not  unfrcqueutly  the  parents  or  graod-parents  bavo  diodtf 
CAToinoma.  Most  frequently  in  one  breast,  especially  in  the  oottfud 
lower  part,  tliere  forms  a  tumor,  at  first  small  and  painless,  that  wam^ 
times  remains  unnoticed  for  months;  it  a  hard,  firmlj  Mated  in tb> 
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gland,  but  at  first  momble  under  tbe  slcin  and  over  tlie  pectoral  mus* 
cles;  at  firttt  its  growth  is  moik-nit^'ly  mpid;  posHiblv  a  year  paases 
befure  tlic  tutimr  reaebes  tbc  size  of  a  small  apple;  its  volume  is  not 
always  tbc  sninc,  oi'casiuiiiilly  it  is  liirger  und  tiionc  senüitivc,  cs[>cciully 
before  and  during'  the  mt^iiäes;  but  oec^sionnlly  the  tumor  collapses 
froincn'hat,  aud  is  perfectly  Indolent.  These  aymptonis  are  jMirtly 
dependent  on  congestion  uf  the  nianininry  (jflund,  partjy  on  atrophy 
and  cicatrizution  going  on  in  the  tumor  it«;lf.  With  time^  in  the 
oonrsc  of  eoino  niouliis,  tlie  tumor  grows  larger;  tlic  skin  over  it  be- 
comes immovable,  and  below  it  adiieres  to  tlie  pectoral  niusvlo,  Tlifi 
patients  frequently  do  not  notire  the  commencement  of  the  Bwclling 
of  the  axillary  glands,  and,  if  the  sui^eon's  att<^ntion  Ite  not  ocoasion- 
ally  directed  to  this  rpgion^  tbe  enlargement  of  these  glands,  which 
Mppearg  as  a  liard  ewclling  of  these  parts,  is  not  discovered  till  late ; 
Bometimeä  also  these  glands  lie  fo  deep  and  so  high  under  (be  pectoral 
muscle  that  lliey  are  not  felt  til!  they  have  grown  quite  large.  The 
h-raphatic  ghirids  of  the  neck  are  less  frequently  affected  in  cancer  of 
the  breast;  when  Ibcy  are,  the  prognosis  is  more  unfavorable.  If  the 
progress  of  the  tumor  goes  on  undisturbed,  the  course-,  when  moder- 
ately rapid,  is  as  follows :  Tlie  tumor  of  the  mammary  gland  and 
those  of  the  axillary  glands  gradually  unite,  so  as  to  form  a  nodular, 
wavv,  imniovuble  swelhng,  which  at  some  point»  adheres  to  the  skin ; 
the  pressure  of  the  tumor  on  the  nerves  and  vessels  in  Üjo  axilla 
causes  neuralgic  paius  and  cc<lcma  in  the  arm  ;  the  patient*,  who  prfr 
riously  had  felt  jwrfectly  well,  are  compelled  to  keep  in  bed  by  the 
and  swcHicg  of  the  arm,  which  come  on  more  especially  at  night, 
have  a  piercing,  lK>ring  chamcleT,  while  previously  they  may  have 
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been  able  to  attend  to  their  lioi»chold  duties.    In  this  stage  (say  twc' 
years  after  the  commenncment  of  the  6ret  tumor)  another  sTmploni 
has  usually  appeared,  or  doea  so  shortly,  namely,  ulceration.     This 
gCQcnilly  begins  n-ith  tiie  iullowing-  syui|.itom8:  Part  üf  the  tumor  be> 
comes  promiueut,  tlie  skin  grows  tldnner  aud  redder^  is  travened  by 
nsiblo  tcs^cIh;  finally  a  fiKsuro  or  vcsidc  forms  on  Uie  elevated,  red, 
Quctuatlnf?  tumor;  novr  part  of  the  cancerous  tissue  which  is  exposed 
to  the  air  becomes  ß^nj^aous,  breulis  into  shreds,  and  a  crater-like, 
excavated  ulcer  is  left,  which  long  miiintains  this  shape,  if  the  sur- 
roundings and  base  of  the  ulcer  bo  still  hard ;  but,  if  the  ports  about 
the  ulcer  be  already  soft,  the  substance  of  the  tumor  begins  to  prolif- 
erate at  the  edges  and  from  the  depths,  and  lo  rover  the  partes  around 
like  a  fuugua.     An  ulcer,  sometimes  torpid,  sometimes   fungous,  is 
tlius  developed;  ita  secretion  is  always  sero-sanioue ;  bndly-smelling, 
gangrenous  slireds  are  often  thrown  off.      But,  what  is  still  worse, 
parenchyntfitous  or  even  arterial  hieinorrhages  occasionally  occur  from 
the  surface  of  tlie  ulcer,  ajid  exhaust  the  patient.    We  have  followed 
the  condition  of  the  patient  till  he  has  become  partly  or  entirely  bed* 
ridden ;  we  now  soon  cnine  to  the  catastrophe :  the  patient  beoomes 
pale  and  greatly  emaciated  ;  the  appetite  is  lost,  the  strength  gruwa 
less,  the  nights  are  often  Rleeplesa  from  the  pain ;  opiates  must  be 
rmortcd  to,  to  give  the  patients  sleep  and  temporary  rclicC    We  now 
have  the  well-marked  picture  of  cuncerom  dy9cra*ia  or  cac/iex/o.    It 
may  go  on  in  this  way  for  months;  the  smell  from  the  cancerous  ulcer 
infesU  tlie  chamber,  the  piitieiilö  become  weaker,  the  skin  grows 
grayish-yellow  and  clayey.     Pains  on  breathing  and  in  the  reg:ion  of 
the  liver,  as  well  as  m  the  bones  of  the  limbs,  come  on.    The  patieiii 
becomes  marasmic,  and  dies  in  agony  after  protracted,  painful  sufTei^ 
ing,  unless  tlie  end  is  hastened  by  pleurisy  or  peritonitis.     On  au* 
topsy,  in  most  oases  we  find  carcinomatous   tumors  of  the  pleun, 
li^'cr,  and  occasionally  of  the  Imiies,  it  nisy  be  of  tho  femur  or  of  the 
vertcbne,  or  else  of  the  ribs  on  the  side  where  the  tumor  of  the 
breast  was.     The  whole  disease  has  lasted  two  years  aud  a  halt 

For  muny  cases  of  cancer  of  the  breast  tlic  above  description  will 
be  very  accurate,  but  there  are  some  modifioaiions  of  this  course. 
Finit,  the  rapidity  of  tho  local  course  vöries;  the  tumor  may  remain 
oonfined  to  tlie  breast,  without  any  affection  of  the  lymphnlio  glands 
— a  very  rare  cose.  The  diM'Jisc  of  tite  glands  appears  almost  stmul* 
tAOeously  with  the  tumor  of  the  breast;  this  alwa3rB  leads  us  to  ex- 
pect a  very  ra|ud  course  of  the  disease,  while  oonversely  a  very  late 
and  moderate  lorsd  spread  to  tfie  lyuipluUic  glands  indicatee  a  mild, 
slow  course  of  the  whole  disease.  Curciuomata  may  come  in  the  two 
hrc-iKts  simultaneously,  or  in  one  soon  after  the  other;  t^  maket  the 
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pmgnosift  miioli  wnnte.  In  snme  cafus  there  is  no  isolated  tumor  of 
the  breast,  but  the  whole  gland,  with  the  skin,  bccouxrs  di.st;ii!tcd  :it  the 
same  time  Lastly,  nn  a^lenoroa  or  an  adeuo^arcoma  may  have  ex- 
isted cigbl  or  teu  years,  aud  then  rapiiily  assume  the  character  of  a 
oaDoer,  i,  e.,  become  iinmovable,  painful,  and  aocompnnie<l  hy  luirden- 
tag  of  the  lymphatic  glands.  Cases  also  occur  where  tlie  tumor  of 
tho  mamma  diminishes  so  much  that  it  is  supposed  it  has  entirely  dis- 
«ppeared;  unforinnately,  this  does  not  prevent  tlie  general  outbreak 
of  the 'disease,  althoujjh  it  appears  to  retard  it,  or  only  to  occur  in 
mild  cases,  such  as  run  on  fit>m  four  to  six  vcara.  Some  patients  die 
early  of  an:cmi3  from  the  ulceration  and  hremorrhage,  without  any 
metastatic  tumors  haviuj^  formott  The  period  for  the  oociirronce  of 
metjist-atio  «inccrous  tumors  in  the  internal  organs  also  varies;  genei^ 
ally,  wh<>n  the  local  growth  of  the  tumor  is  alow,  mcta.^tatic  tumors 
ippoar  lute;  still,  there  are  exceptions  to  tJiis  ruta  In  rancer  of  the 
breast  the  loc&lizatiou  of  the  seoondary  tumors  is  very  regular,  as 
already  slated  -  the  pleura,  liver,  aud  boucs,  are  the  most  frcqucut  seata 
of  metastatic  tumors. 

The  var^'ing  course  of  caucer  of  the  breast  renders  it  very  di[&> 
cull,  iudt'fd  ahiiost  impossible,  to  comiMin:  the  result  of  eurly  or  luto 
opcrutious  wit)]  tho^c  cases  that  run  their  course  without  operation  ; 
oven  the  ajje  of  the  patient  causes  great  ditfcrences;  in  old  persons, 
the  disease  almost  always  runs  a  slower  courae  than  in  young  ones; 
numerous  cnlirely  unknown  iullucnces  come  in  play.  Tho  most  ex' 
periciici-d  surgeons  have  given  very  difTereiit  opinions  about  operating, 
some  deelariiig  that  the  course  of  the  disease  is  hastened  hy  operation, 
others  that  it  is  retarded.  The  statistical  tables  tJtat  have  been  pub- 
lished aid  little  in  solving  this  question,  because  cases  of  all  sorts  are 
thrown  together  in  them ;  to  obtain  a  correct  result  intm  them,  the 
Oases  must  first  be  separated  on  cttrtain  principles.  But  what  good 
would  this  do  ?  It  would  always  be  a  question,  in  each  case,  whether 
we  sliould  aid  tlic  patient  by  au  operation  or  not.  The  tumors  will 
almost  always  return  in  the  cicatrix,  iu  its  vicinity  or  in  llie  neighbor 
ing  lymphatic  glands,  because  tJtej/  are  itsuaUy  operated  on  too  late  ; 
the  patients  will  then  die  of  metastatic  tumors,  if  they  are  not  carried 
off  sooner  by  suppuration,  haemorrhage,  or  acute  disease.  How  much 
docs  the  patient  suffer  from  the  tumor?  What  danger  does  it  induce 
locally?  These  are  the  first  urgent  questions.  But  I  am  anticipating 
by  considering  hero  the  Ucntmcnt,  which  we  propose  studying  more 
attentively  at  the  end  of  this  section  on  cnncoi-ous  discuses.  Exami* 
nation  of  the  enlarged  lymphatic  glands,  which  partly  adhere  togetlter, 
shows  Ihat  the  smaller  arc  more  succulent  and  vascular  than  normal; 
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the  larger  contnio  hard  wbite  or  grn^nsli-whito  iKxluIr«,  uud  arc 
sionalljr  HoftoiicU,  caseous,  and  liave  u  gmtmlar  euC  surfuce.     On  t 
U'hüle,  tliu  Iviiipbatiu  ^luud»  sbow  the  same  i;bai-uct4.>rs  a<)  prtmarj 
cii-a;  this  aUu  L'\t4.>u<Js  tg  ilic  nücroscopiü  texture,     Alibnugli  it 
probably  oa\y  be  proved  in  pigmented  cardnoma  tliat  the  first  »w 
ing  of  tlie  Ij-Biplmlic  glands  depends  on  tmn&fumiation  of  turn 
iiilo  llie  tymplialir  glumls^  still  1  consid|.'r  (be  »itno  thing  true  of 
carciritimal.i;  in  sonio  cases  the  epiLbt^lial  »aturo  of  the   new  forma- 
tiun  in  tbc  lympluitic  glands  is  just  aa  striking  as  in  ibo  prtmarj  tumor 
of  the  breaat,  in  others  such  a  distinction  is  imposnible. 

Carcimmiutous  noduli-s  vf  the  pleura,  which  di-velnp  aflcT  oai* 
ciuoiua  of  the  breast  from  direct  conduction  of  tlie  M^eds,  arc  usually 
hard,  pure  white,  and  amall-celled;  the  same  ia  true  of  Ibe  eatemal 
appciininces  of  »eLond:ir_v  cancer  of  ihe  lung*  and  lirer;  but  tlie  lalb^ 
are  not  uiifrequently  large-celled  and  acinous.  Althoug^h  I  rcgmrd  it 
as  probable  that  these  cureinomata  arc  also  due  lo  direct  emigratioa 
of  carcinoina-cclls  or  to  transportation  of  the  latlrr  bjr  the  Ijmpbatie 
or  blood  vcsselfi,  this  cannot  be  provtii. 


Some  dues  dc\'iate  from  the  above  course,  as  is  shovrn  hy  tsurly 
anJ  contniiicd  shrinking  of  the  new  fomialion.  This  form  is  calM 
evirrftit«  niamm^t  atrojjh^ing,  cicatrizing,  shrinking  t^rcitxmsa,  eoo- 
nective-tissue  cancer.  The  picture  of  tlie  disease  and  the  auatomical 
change*  will  appear  from  what  follow«. 

lu  tbe  mamillary  gland,  rarely  Ijefore  the  fiftieth  year«  tlici« 
a  hard  spot — we  cannot  rty  a  swelling — but  the  hardening  ia  Tatber* 
aceotniMuiicd  by  a  partial  or  even  a  total  decrease  in  size  of  llie  gUnd| 
this  hardening  usually  forms  withoul«  rarely  with  severe  pain ;  it 
on  veri'  slowly.     If  wo  now  suppose  tlie  hardened  gbuida 
and  examine  the  diseased  portion,  we  find  the  tiKnue  «o  hard 
we  can  scarcely  out  it;  to  the  naked  eye,  tlie  cut  eurfuce  abuwa  »hwl, 
fibrous  cicatrix,  with  connective-tissue  stria?  gradually  *     '       "       "     ' 
(he  comparatively  healthy  parts  around.    In  typical  CP^' 
cicatrix,  we  shall  scarcely  discover  any  tiling  pathological  with  Vt$ 
naked  eye;  but,  at  (be  periphery  of  some  of  ilicae  tumors  we  see  a 
pale-reddish  piirt  with  a  falty  hislre,  more  marked  in  spots,  lying  be- 
tween the  cicatrix  and  the  beallhy  tissue,  and  [Kissing  iiit<i  both.    If 
we  examine  fine  sections  of  the  cicatricial   tissue  after  preriousJ/ 
hardening  it  still  more  in  alcohol,  we  6nd  little  besides  eonoective 
tissue  and  cliistic  Glanienis;  but  the  cunnoctive-tJssne  strife  bare  not 
the  same  peculiar  regular  course  that  they  have  in  fibroma  ;  tberuc 
irregtdarly  intertwined,  and»  as  above  stated,  they  are  «ccom/wnir^ 
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br  mnnv  elastic  filutiiL-iits,  wliicli  run:ly  Imppens  in  fibromn.  Rut 
examitialiou  of  the  bordering  liäsue  (pves  the  fuUuwiiig :  Tlitrre  ii 
oell-mfiltration,  (o  a  very  ali^bt  extent,  it  b  true ;  llicrc  is  dcvclopiueat 
of  small  groups  of  pate  bodies,  like  lymph-cells,  with  single  niirloi»  as 
in  Ihe  coinmencemf^nt  of  any  new  foi-miition.  Purt  «jf  thc^o  cells  are 
uranged  in  long  gruups  (tubular),  somewhat  larger  than  the  rest; 
these  are  doubtless  derivatives  from  the  epithelial  remain»  of  tlie 
ahrunketi  •^laitilular  acini.  All  the  cells  of  the  neoplasm  appear  to  be 
very  short-lived,  for  they  arc  scurcely  fonncd  before  they  conmicnce 
to  dci^ay,  without  going  on  to  further  dcvelopinent ;  then  the  eon- 
ucctive  tissue,  which  has  been  somewhat  distended,  shrinks  together, 
and,  a«  a  result  of  thi»  procesA,  we  have  the  cieatriK;  but  poxip'ierally 
Ulis  Blight  oell'iDfdtration  constantly  extcn<la;  hence  complete,  spon* 
tancouA  disappearance  of  the  new  formation  very  rarely,  if  ever,  occursu 
If  the  borders  of  tliis  tumor  lie  inspetTtcd  under  a  low  [tower  of  the 
^cruseü[>e,  we  sec  how  the  stuiill-ci-tled  inrdtj-atton  advances  helweeu 
*iie  meahea  cS  the  connective  tissue,  and  closely  follows  them. 

Fw.  ISA. 
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OonneeÜre-tünOR  InUtTnKoa  Aitrandfiit  lota  tii«  CQIU  tmm  Ike  bonier«  of  *  OMtMnn«  noilal» 
of  tti«  nniTimn:  tlui  lUtk  »iiKUaini  cormpuud  tu  Um  MlruiclUg  •mall'ceUcd  Utltltralioii. 
lt>][iilflod  BO  dlamutar«. 

The  extension  of  thhi  inÜllralion  into  the  fatty  tissue  occurs  just 
as  m  inflftranmlion  ;  most  of  the  young  cell«  are  fmmd  in  the  vicinity 
of  the  vessel.«,  so  tliat  we  can  scarcely  avoid  tliinking  that  in  thene 
oues  also  white  blood-oella  eaeapiug  &om  the  Teasels  cause  the  oelhi* 
Ur  iniillratton. 

As  in  tiie^e  eaces  the  iDfiltration  of  the  ooDaoctive  tissue  ffitb 
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tymplioid  cella  is  verj'  deiidedly  the  predominant  morbid 
while  the  epithelial  proliferutioii  U  very  seoondorjf,  I  formetlj  ti 
give  tins  form  of  cancer  of  tiie  breast  the  name  of  **DOttQeotir«-iiawe 
otincer."  But,  as  this  liaa  led  to  misinterpretation  in  n^fard  to  tb« 
miKlem  anatomical  understanding  of  carcinoma,  I  »hall  Xkot  tZT  tO 
preserve  this  term. 

JTm.  141. 
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Orilaltr  InflllnUoti oftbo hK* tlini« In  ths  MriplvnTof  k  bard  csuc«r  of  tbt  tiiiBil  t 
vMMh  kjeCUd.    Magülitod  aw  dlMMterm. 

Hic  peculiar  anatomical  and  clinical  ouurse  has  catiat^  some  sv- 
geons  to  strike  this  new  fonnation  from  the  list  of  tumon,  umj  pir 
licularly  from  that  of  cancers.    If  we  examine  more  dosoly  the  cUskil 
oourae  of  thsM  cases,  we  hare  »IreaHy  noticed  that  thejr  osuallf  onlj 
occur  in  old  persons,  and  that  tins  local  disease  progresses  siovli; 
some  cases  last  seven  or  eight  years  before  half  of  one  breast  is  atn- 
phied.      The   gxmeral    health    meantime   remains   tinimpaired.     the 
lymphatic  j^laitds  oc^casiuuully  parlieiptitc  in  the  disease ;  in  tiiii  or 
the  process  goes  on  jii«t  as  in  the  mamma ;  there  is  very  little  eolarj» 
mentj  but  much  hardening  and  cicatricial  shrinkiiif;.     The  more  np- 
idly  and  completely  the  new  formation  atrophicfi,  and  tite  more  aiotilj 
the  proc'-ss  extends,  the  more  injurious  tt  is;  aft4Tr  extirpation  or  ■ 
oauteriziiliun  this  variety  of  cancer  d'jes  not  recur  for  a  lutig  time,  if  it 
does  BO  at  all ;  metastatic  tumors  ore  rare ;  in  tbo  main,  tbe  infiltrv 
tion  joes  not  appear  to  dltTer  much,  anntomicallrt  ["^ni  that  in  nhmiil 
hephtiliR  and  nepliriUs  witli  subftecjuent  shrinking';  n'hy,  thoit,  dirtily 
truish  this  scirrlius  from  those  processes?   Wtmher  terms  tliis  disiwc 
of  the  mamma  cirr/iosis  mammm.     I  recognize  pt^rfectly  thejuitioi 
of  doubting  Üie  eardnomatous  nature  of  some  esses  of  särrboii 
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mie,  1>ut  niuKt  ittin  in«<tt  upon  cUi^ing'  them  generally  ammtg  rnncora, 
for  the  following  reasons :  Aa  you  already  know,  among  tumors  the 
prooeAS  of  contracting  is  peculiar  to  cancers ;  moreorer,  tbc  contract' 
ing  catitX'T  i«  not  uufnniucntly  amibincd  with  onliuai^-  cancer ;  indeed, 
il  is  more  eoitiiuuit  fur  more  or  less  cancerous  proUfcruliou  to  go  on 
tloog  witli  the  scirrhous  iiflectinn,  while  the  wholly-cicatrizing  cancer» 
•re  relatively  rare.  This  combination,  which  occurs  neither  in  cirrbo- 
sia  of  the  liver  nor  of  the  kidney,  »peaks  entirely  for  the  near  relation 
of  this  cicatrizing  new  formation  to  cancer ;  in  these  combined  coses 
there  are  also  lucal  recurrencea  of  the  extirpated  tumors,  tumors  of 
the  lymphatic  glanda,  and  even  mctastalic  cancers  of  internal  orgEos. 
In  the  tumors  that  consist  chi^i/  of  cicatricial  substance,  and  hence 
are  to  bo  dassixl  rather  with  S(.^irrhu9  than  with  ordinary  cancer,  we 
may  give  a  tolerable  prognosis,  inasmuch  as  the  disease  always  runs 
A  slow  course. 


^^ofte 
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We  now  mention  another  form  of  cancer  of  the  breast  which  also 
begins  as  an  induration  in  the  gland,  hut  soon  extends  to  tlie  skin, 
and  there,  in  the  form  of  small  nodulea,  quickly  spreads  over  the 
whole  skin  of  the  anU^-rior  wall  of  the  thorax ;  the  second  breast  ia 
often  afici'ied  (he  same  way.   Tbia  cancvr  tcnticularia  («Sc^uA),  sqmrrhe 

tuleux  ou  diftseminö  (  Ydpeau)^  appears  partly  a«  a  primary,  partly 
fts  a  recurring  form  after  extirpation  of  Itunl  rjincer  of  the  breast,  and 
not  exactly  in  old  women,  lliia  small  nodular  (we  might  almost  say 
tuberculaled)  funn  may,  by  confiueuco  and  contraction,  lead  to  actual 
lacing  in  of  the  skin  of  the  thorax  from  Uie  front  and  aides  (cancer  en 
cuirasse,  Vtlptait) ;  the  course  is  slow,  the  tendency  to  metastascB 
to  internal  organs  is  not  great,  but  the  prognosis  is  very  bad,  because 
every  attempt  to  prevent  local  extendion  by  opciation  is  in  vaiu. 


3.  Mucüti9  numbranea  wUh  cylindrical  epUMiutn,  Jtfost  cancel 
that  fünu  in  the  nose  und  antrum  Etgbmori,  and  gradually  extend  to 
the  upper  jaw,  ethmoid  and  sphenoid  bone,  as  well  as  into  tlie  orbit, 
»tart  from  the  mucous  membranes  of  the  nose  and  antrum  Ilighmori. 
The  ciliated  or  non<?lliated  epithelium  of  these  membranes  only  eji- 
teitds  to  tlie  openings  of  the  mucous  glands,  and  even  in  the  duvelo|> 
ment  of  cancers  of  the  glands  at  these  poiuts  rarely  grows  into  the 
deqwr  parls.  It  appeara  to  he  rather  the  acini  of  Uie  gland  it«elf 
from  which  the  proliferation  proceoils,  for  these  caneers  appear  to  be 
mostly  composed  of  acini  or  tubuU,  which  have  small  or  larger  round 
cells,  rarely  cylindoiH^lls,  still  more  rarely  ciliated  cells.  Tlie  shape  of 
he  newly-formed  acini  and  their  size  here  differ  enormonaly.  but  often 
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are  ao  diatinot,  so  nonnal,  tliat  ihey  maj  be  mistaken  for  normal  rao> 
uous  glands;  to  render  tliia  deception  complete,  it  not  unfn^uentl; 
happens  that  the  newly-fonnud  aciui  secrete  murus^  which  remaiiu 
lud  oollecta  id  theiu.     If  the  sccretiou  ironi  many  acini  be  retained, 


r».  »8. 


CtoNr  of  tb«  mwau  gli»!*  trum  t 


[If  :jiu-ri"r  >M 


tiiooDM.  lUsDlSed  tt)  dlmi 


(ho  form  of  the  nenplßstjo  glandular  ncini  be  perfectly  round,  and  tw 
interstJtial  oonneotire  ti»Hne  be  but  »lightly  developeil,  iJie  hardened, 
fine  sections  of  such  a  tumor  may  very  much  resemble  tisitue  of  the 
thyroid  gland.  The  interstitial  tissue  la  usually  very  soft  in  these 
tumors;  as  in  the  com?spoudiiig  mucous  membranes  themsolree,  it 
itmy  be  almost  mucous.  Intoretilitil  pdipillary  pruliferatiuns  of  hyaline 
vascular  connecttre  tissue  (cylindroma)  also  ocoasionally  occur  her«. 

These  tumors  are  always  very  soft^  white,  medullary,  or  gelatinotie, 
except  when  very  vascular ;  then  they  are  dark  red.  The  bones  are 
destroyed  by  caries,  without  a  trace  of  reactive  bony  uc.vr  fiirmation 
ur  oiiteoph3*te&  The  appearance  and  clioical  oouree  of  these  tumore 
are  somewhat  peculiar,  diffejiitg  from  other  carcinomata.  They  ocrur 
*ny  time  after  tJie  twentieth  year,  grow  nipi<ily,  and  project  sometimea 
through  the  uaree,  again  through  the  cheeks  or  inner  canthus  of  the 
eye ;  they  are  oocafiionally  \'cry  sharply  bounded  or  encapsulated, 
which  may  be  known  by  palpation,  and  provod  on  operatimi ;  som& 
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B«  tliey  are  more  <liffust;Iy  sj>rO!id  in  tbe  upper  juw.  In  these  mu- 
coua-g'luiid  cuucera  of  llic  fuce  I  have  acver  sccu  iiifeclioo  of  tlie  Ij'n»« 
pliatic  glands,  and  am  conviiiced  tbat  these  patients  could  be  snvotl  by 
an  early  complete  operation.  In  alt  the  pntionts  that  I  liave  operated  on, 
I  hare  never  been  satisfied  tbat  the  tumor  was  entirely  romored  by  the 
operattün ;  it  always  projected  too  far  posteriorly  or  upward  to  per*- 
rnit  the  operation  to  be  completed  with  safely.  Heuoe,I  ustiaUy  wit- 
nessed local  rceurrenccs,  whiuh  proved  £ital  by  morosinuB  or  pressure 
on  the  bmin,  or  else  the  patient  died  from  the  extent  of  the  operation; 
in  none  of  the  cases  examined  ^jo«*  tnortfm  did  I  find  internal  tumors. 

In  the  stomach  gland-canr^rs  are  frequent,  especially  with  mucous 
softening  (j^elatinous  cancer),  anil  secondary  cancer  of  the  liver ;  can- 
cer of  the  duodenum  is  very  rare;  of  the  part«  of  the  inti^stinal  canal 
attacked  by  tlUs  disease  we  are  only  interested  in  the  cancers  of  the 
rectum.  These  are  almost  exclusively  gland-cancers,  and  the  prolifer^ 
ation  proceeds  from  the  large  glands  of  tlie  large  intestine,  which 
grow  in  the  shape  of  tortuous  and  bmnched  tubes;  the  calibre  of  the 
gland  is  often  maintained,  and  thev  tdl  with  mucu!t,  and  the  eylinder- 
«ells  may  maintain  Ihcir  fonn  and  beeoroe  very  large.     The  interst^ 
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tial  connective  tissue  is  strewn  with  small,  round  cdU,  sometimes 
softened,  and  often  very  vascular.  Usually  at  first  the  muscular  coal 
of  the  intestine  is  hyjiert-rophieil ;  «uhaequently  it  also  is  aSTectod  by 
ihe  ulceration,  which  generally  begins  early. 
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As  the  first  Symptoms  of  cancer  of  the  rectum  are  OBoally  ooBVt^ 
patiuD,  discliurf^'c  of  mucus,  and  slight  barinurrliuge,  these  paticDtf 
ttrc  mostlj'  treated  for  some  time  as  if  suffcrini;  from  lut'inurrlioidK,  be- 
Tore  the  diiignosis  is  made  by  distal  examinatioD.  InduratioD  and 
nodular  iuGltniUüu,Icaf-UkcproliferatioDS  commencing  close  above  tlie 
sphincter  aiu,  soon  extend  to  Ibe  whole  circumference  of  the  raucous 
membrane,  bo  thnt  a  thick,  prontincnt  ring,  a  stricture  of  Twisble 
lenj^h,  mnj  be  felt,  Tliis  new  formation  can  onlj  be  retnovcd  bjr  ex- 
tirpating the  rectum.  ^\Tien  the  rectum  is  tAkcn  out,  wc  gcnermHy 
find  an  ulcer  with  elevated  edges  and  indurated  hase^  and  the  paiU 
around  infiltrated  with  medullary  nubettance;  at  some  points  also 
there  are  cicutrictal  contractions.  The  inguinal  and  rctroporitonnl 
glands  arc  Reeled  rarely  and  liitc  in  the  cliscasc.  The  patients  gen- 
erally die  from  the  stricture  of  the  intestine,  from  niarasmoa,  due  to 
hacmorrhagcs,  and  putrefaction  of  tlie  cancerous  tissue. 

Occasionally  also  cancers,  composed  mostly  of  cylindrical  cjHtb^ 
lium,  start  from  the  pan  cervicalis  uMriL  These  6rst  attack  the 
ub^rus,  then  the  surrounding  parts,  and  lastly  infeet  and  intUtrate  the 
retroperitonejil  glands ;  they  combine  with  flat  ejrithelial  canocrs,  and 
do  not  differ  from  these  in  their  course. 

4.  Lac?irymai^  »alivory^  and proetatic  glandt.  The  name  kind  of 
tumors  grow  from  the  lacAtymal  ghinds  that  we  have  already  dty 
scribed  as  growing  from  the  nasal  mucous  tnembrune,  acinona  glan* 
duUir  new  furmstionSf  with  soft,  occasionally  mucous,  or  even  papillary 
hyaline  intcj^tiiial  connnctivo  tissue  (cylindroma).  Tbey  derelop 
about  the  age  of  puberty,  and  are  characterized  by  great  tendency 
to  local  recurrence.  All  the  cases  of  this  nature  that  I  have  known 
of  finally  died  from  the  local  recurrence;  it  might  be  not  for  eev 
eral  years ;  neither  tlx;  lymphatic  glands  nor  internal  organs  were 
affected.  0.  Becker  has  described  tumors  of  tliis  surt,  in  which  mosl 
of  the  glandular  acini  contained  a  certain  quantity  of  mucous  sea»' 
tion,  as  also  occurs  more  especially  in  the  glandular  cancer  of  ibe 
rectum. 

The  »alivary  glands  may  also  be  the  seat  of  glandular  cancer,  but 
they  do  rrat  come  till  old  age ;  tlien,  however,  they  grow  rapidly,  and 
not  unfrequently  resemble  chronic  inQummation.  The  oewly-formed 
acini  an;  often  more  tubular  than  nduous;  epitheliul  pearls  occur  OQ 
the  ends  of  the  tubuli,  covered  with  cylindeiHjells.  Tliese  patients 
usually  succumb  to  the  ulceration  of  the  tumor  and  the  general  ma* 
rasmus ;  internal  carcinoma  is  a  rare  sequent. 

In  i\\p.  profitatic  gland  I  have  seen  glandular  caoocr  a  few  tinoa; 
it  was  very  soft,  and  in  one  case  where  partly  extirpated  it  wns  fciy 
vascular,  and  of  acinous  structure.     From   the  excellent   statistical 
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on  malignant  new  rornmttons  in  the  prostate  by  0,  TFywt,  it  ap- 
pear« tlmt,  iu  almost  every  cuse,  tbesc  aLrciQoinal&  also  prove  fatal 
»olely  Crom  t)io  local  s^nnptoms.  Lympbatio  glnnils  and  adjacent 
part6  become  infected  ;  there  «re  very  rarely  soconiiary  canocxs  of  in* 
tenud  orf^^ns. 

5.    Thyroid  ffhiml  and  ovari/.    I  place  thes«  two  organs  tofjether, 

aa  tlicy  both  originate  fruui  true  glandular  epithcltvim,  and  both  oon- 

folliclea,  formed  by  cliokiDg*  oET  of  glandular  cauoliculi.     In  can> 

ditsease  boUi  organs  fall  back  into  the  embryonal  fype,  i.  e.,  the 

lielee  gro\r  again  to  tubce  and  canaliculif  from  which  again  nevr 

foUiclea  arc  developed;    but  some  of  these   carcinoraata,  which  ore 

rare,  oonsiat  entirely  of  cell-canaliculi,  without  any  development  of 

£ullides.     Young  pen>ou!t,  u»  well  aa  old  ones,  may  bo  attacked  by 

this  fürin  of  cancer.     Ita  course  is  u&u)dly  rapid,  for  the  caucera  of 

^^the  thyroid  grow  into  the  windpipe  or  close  it  by  pressure,  wliile  the 

^Bpvarian  tumors  are  characterized  by  their  enormous  growth  and  rapid 

^^■^heaions  with  the  surrounding  parts,  and  by  the  speedy  development 

^^P^Mcites  prove  dangeroufi. 


F 

n       «]» 
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From  variations  in  their  course  and  aiiatomiea!  stnKture  we  must 
eepomte   the   different  forma   of  carcinoma;  wc  may  consider  their 

atment  togetlier.     Treatment  of  tlte  carcinomatons  dy.scrasia  (oai^ 
ino&b)  is  usually  regarded  as  apurtie  hont€U*e  of  medicine.     I  can* 

t  admit  this.  It  is  true  we  cannot  cure  the  disease;  but  is  not  this 
alao  true  of  many  other  acute  and  chronic  di.seases  ?  Can  we  arrest 
a  cold   in  the  head  at  any  »tage  ?    Can  we  check  llie  course  of  the 

ut«  exanthema  or  typhus?    Can  we  cure  tulnwcailoBis?    Certainly 

t ;  in  all  these  case«,  as  in  many  others,  the  disease  runs  ita  typical 
ODurse ;  we  give  little  medicine,  at  least  we  avoid  all  heroic  reme- 
dies. In  oarcinc^sid  our  tberapcutic  impoteuoe  only  appears  so  gre.it 
because  the  disease  almost  always  proves  fatal,  and  we  can  do  nothing 
to  oppose  its  course;  in  fact,  our  treatment  is  as  inefficacious  in 
ooryxa  as  in  carcinosis;  but  tlie  former  is  not  a  fiital  disease, hence  no 
apecial  demand  is  made  on  the  physician.  "VVe  have  bocomo  accus- 
tomed to  idling  to  cure  cold  in  the  head ;  we  must  grow  aocustomed 
to  the  ooursc  of  cancerous  as  to  thai  of  some  other  discasea ;  ihia 
will  not  interfere  with  our  sympathy  for  these  poor  patients,  nor  must 
it  prevent  our  striving  for  increased  knowledge  and  improved  treat» 
jnent  of  the  disease.  I  Uiink  that  much  may  yet  bo  attained  in  thia 
ton. 
The  indications  for  treatment  are  to  remove  the  cancerous  tumor 
aa  soon  as  possible,  so  as  to  avoid  infection,  or  at  least  obstruct  iti 
oourse,  and  thua  diminish  tlic  evils  acoompanying  it. 
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As  lotig  as  c;inoer  lia&  b(%n  known,  reinediea  for  il  buTc  beei 
Eüugbt;  ÜJere  U  no  active  medicine,  no  form  of  dietetics,  or  mineral 
Springs,  Üial  Imvu  not  been  recüinmcndeil  fur  cancer,  and,  to  some  ex* 
tent,  sctuollv  believed  iu.  I  sbould  buvu  to  root  up  the  entire  old 
und  new  mntcriu  medic»  if  I  would  tell  yon  of  every  thing  tbnt  luu 
been  Ütought  and  tsTitten  on  this  subject.  Like  all  incumble  di^ 
eaacs,  carcinosis  ulso  has  been  a  wrestling^pluce  fur  the  ctiarlatan,  and 
even  of  lute  years  Italians  and  Amerioaus  have  cbdmcd  to  cure  tlio 
disease  by  spcHuol  noHtrnnm.  UntVirtunntely,  all  these  are  deceptions« 
or  »t  least  what  part  of  it  is  true  \ma  heen  long  known. 

Unfortunately,  llie  etiolo^ft/  of  cancer  gives  nu  clew  to  creatraent ; 
we  know  too  little  of  the  eausi^  why  certain  tumors  are  ao  infoctiom, 
while  others  are  not  ao.  A  blow,  kick,  etc.,  may  oocaskmally  Induce 
an  outbreak  of  the  disease  in  some  few  cases,  but  cannot  excite  tfar 
predisposition  to  cancer.  In  »ume  cases  inhcrilancc  of  (he  disease  is 
evident  Core  and  anxiety  may  hoAlcn  the  course  of  the  disease,  but 
do  not  induce  it.  All  this  is  of  uo  avail  for  the  treatments  Tliere  i» 
no  s[>ecilic  for  carcinosis;  but  by  tliiswe  do  not  rocsu  to  say  that 
all  intenuil  treatment  \»  unneceiuuir}''  or  uMcas.  ßy  no  means.  Ttie 
disease  abouU  be  treated  internally  whenever  there  are  indicaüons 
for  treatment,  or  any  symptoms  pointing  to  the  use  of  certain  reme» 
dies,  Aa  aua-miu  i»  not  uufntiuent  in  cancerous  patients,  inm  in  va* 
rUiua  preparulions,  or  chalybeate  mineral  waters,  may  be  employed, 
Occasionnlly,  in  persons  with  faulty  nutrition,  cod-liver  oil,  etc.,  u 
well  as  bittt-r  medicines,  prove  beneGci»!  by  aiding  digestinn.  Very 
debilitating  treatment,  by  sweating,  purging,  men?urialfi,  ctr,,  is  to 
be  avoided,  for  life  will  he  preserveil  the  longer  the  more  the  strength 
is  maintained.  Among  the  mineral  springs,  the  active  onr*s,  surh  as 
Aix-la-Wiapellp-,  Wiesbaden,  KarUbrtd,  Kreuitnacli,  and  Uheinei,  an* 
injurious ;  only  the  milder  iudiiVercnt  thennal  springs,  such  as  Eais. 
Gastcin,  Wildbad;  also,  milk  and  whey  cures,  streagthening  moon* 
tain  air  may  lie  recommended  without  injury,  if  their  use  seems  on 
otiior  acofjunt«  desirable.  Ii<^idcnoe  in  «outliem  climates  U  usually 
of  little  benefit  for  cancerous  patient«.  Toward  the  end  of  life,  «hea 
debility  is  increofiing,  a  strengtliening,  easily-tbgcst^d  diet  is  impor 
lant;  and  lastly,  as  the  pain  inereju^es,  the  skilful  use  of  various  nai^ 
cotics  relieves  the  sulTcriugs  and  death  of  the  patienL  The  disease 
of  intonud  organs  may  offer  s[H.>ciid  indicaiioos  to  which  I  shall  not 
here  refer.  Arsenic  has  been  frequently  tried,  and  with  apfinrent 
benefit  in  a  number  nf  cases ;  it  should  be  given  till  signs  of  ha 
action  are  observed. 

As  regards  external  treatment,  the  first  thing  always  is  the  rp- 
moTsl  of  the  tumor,  if  this  is  admissible,  from  its  locality.   The  open- 
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tioii  may  he  done  wiüi  tlm  knife  or  caustics;  tho  li^ture  or  ^crnseui 
can  scarcely  Rver  be  employed  here  (the  latter,  perhaps,  answers  only 
in  amputating  tho  penis  or  tongue).  But,  before  passing  to  the  choice 
eiihcr  of  these  nicthodsi,  wo  must  consider  the  question,  whether  it 
udvisubic  to  operate  at  all,  even  if  it  can  bo  done  easily  and  without 
uiiffer  to  life,  for  the  views  of  experienced  surgeons  differ  ou  this 
jKiinL.  Some  surgeons  never  operate  for  cancer.  They  assert  timt 
the  operation  is  always  in  vain,  because  the  diseaao  recurs;  if  the  r&> 
ciirring  tumors  be  operated  on,  new  recurrence  takes  place  tho  Booncr; 
these  surgeons  enm  assert  that,  the  more  we  operate  locally,  the 
«ouner  scxouiiury  lyiiiphutic  tumors  and  metustutic  cjinccrs  form,  the 
local  tumor  aotlug  us  a  sort  of  derivative  for  the  tuitior-disease ;  lhu( 
this  product  of  disease  canuot  be  removed  without  ^vorlag  the  out" 
hreak  of  the  disuase  elsewhere;  ilmt,  if  we  nevertheless  wish  to  re- 
moi-e  the  lumnp,  we  should  lead  the  morbid  juices  (o  some  other  point, 
as  by  establishing  an  artiticial  ulcer  by  means  of  a  fontanel  or  seton. 
Concerning  this  view,  which  oomea  from  the  old  humoral  pathology, 
we  may  say  that  it  remains  unjimved,  and  is  piirtly  also  disproved  by 
experience.  We  consider  it  as  demonstrable  by  daily  espcrience  that 
tlie  glandular  swellings  arc  essentially  due  to  the  development  of  the 
primary-  tumora ;  wc  have  already  slated  our  belief  that  the  particijMi- 
tion  of  tbc  lymphatic,  glands  in  cnrcinoma  is,  according  to  all  onalogVi 
caused  by  loc^d  contagion,  let  the  process  bo  what  it  may.  When 
oases  occur  where,  after  remo^-al  of  cancers  of  the  lircast  or  lip,  swell- 
iogs  of  the  lymphatic  glands  appear,  though  previously  imperceptible, 
we  must  consider  that  the  coramcnccmcut  of  the  disease  was  so  slight 
■a  to  escape  observation. — How  far  the  existence  of  a  primary  and 
seoondarj  cancer  of  the  lymphatio  glands  influences  the  subsequent 
nourse  of  the  disease,  the  ajipearanoe  of  metastatic  tumors  and  general 
rncheiia,  is  a  question  which  cannot  be  answered,  because  the  disease 
docs  not  run  its  course  in  a  regular  time;  if  it  did,  we  might  form  a 
ndc  as  to  the  advisability  of  operating,  by  compariDg  cases  that  were 
operated  on  with  those  that  were  not.  Approximate  results  might 
be  attained  by  classing  together  cases  that  were  alike  in  age,  cousti- 
tntioR,  variety  of  the  tumor,  etr^  ;  but,  as  the  accurate  distinction  of 
the  Tarielios  of  cjin:innmata,  and  consequently  an  exact  arrangement 
of  the  case»,  has  only  lately  been  attained,  and  even  now  is  not  gener- 
ally known,  we  camiot  at  present  expect  much  la  this  direction;  in- 
dividual observations  rarely  sulBcc  for  definite  coudusions.  The  ex- 
peneuce  from  carcinoma  of  the  face,  that  tlic  most  extensive  disease 
of  the  lymphntic  glands  is  very  rarely  accompanied  by  metastatic 
tumors,  strongly  favors  the  belief  that  the  disease  is  not  made  more 
active  by  these  strongly-developed  local  tumors,  and  that  earcinomata 
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of  the  lyinpbatic  gliimU  do  not  increase  the  preilisposition  to 
Ü0  tumors. — In  reply  to  the  question,  whetlier  carcinoma  shoald 
l>e  operated  on,  we  may  say  that  operation  probably  has  no  direct 
lluence  on  thu  diathesis,  and  that  tUo  operation,  if  done  at  iU,  m 
be  duQU  for  other  rcaaons.     We  said  iatentioually  tbot  ibe  open 
haft  DO  direct  influence  on  the  eourse  of  the  disease,  but  we  tbiok  A 
has  an  ifuiir«c(  intlncnco,  as  tlie  tumor  iodooe«  other  causes  of  diseaM; 
the  vpeakneAS,  aniemia,  and  disturbance  of  nutrition  caused  by  the  sup 
puration  and  pain  from  a  cancerous  tumor,  perhaps  also  the  couafauitiy 
jawing'  care  with  the  ever-recurring  rudticiion  on  the  inoorable  natnn 
of  their  disease,  ure  factors  whicli  may  well  lia>itcn  thu  oout9e  of  tk 
mahidy.     Under  some  circumstances  1  consider  it  tho  du^  of  (lia 
physician  to  deceive  the  patient  about  tJte  ineurabiliiy  of  this  ditcan, 
whether  ho  oonsidcrs  an  operation   na  possible  or  not ;    where  tho 
physician  cannot  aid  the  patient,  he  should  alleviate  hiü  b 
mental  as  well  as  physioal    Few  persons  hare  the  quiet  of  mind, 
ignation,  hrrane»»,  or  wliaturcr  you  choose  to  call  it,  to  enjoy  «rl 
rcmaiu»  of  Ufc,  if  they  know  they  have  an  incurable  disease.   Altlwiq^ 
perhaps  externally  quiet,  patients  will  thank  yoa  littJe  Ibr  confimiif 
what  tbey  may  have  feared.    On  tliis  point  you  will  have  many  tnil^ 
and  I  must  leave  you  in  eaoh  cue  to  do  whatever  is  dictated  by  your 
personal  shrewduesa,  knowledge  of  men,  and  your  feelings. — Alfhongh 
we  may  not  get  rid  of  tiic  diathesis  by  tho  operation,  as  when,  hari^ 
removed  a  diseased  portion  of  breast^  wo  &il  to  prevent  new  Dodil« 
forminf^  in  the  remaining  portion  which  was  previously  healthy,  oris 
the  other  hculthy  brnaat  (regional  rcotirrence),  soon  after  the  eioUiii 
has  healed,  still  by  the  early  removal  of  the  primary  tumor  we  mtjr 
prevent  the  neighlmrtngglandA,  orthe  adjacent  portion  of  mamms,  Inn 
b^tcoming'  diae»sed.     Few  as  are  the  oomplete  reooveries  from  aaea 
of  the  breast  after  operation,  1  believe  they  will  grow  more  frefasl 
when  the  fumily-doctor,  to  whom  they  arc  Keoemlly  first  sliow%ti^ 
operation  earlier,  for  at  present  they  usually  let  the  beet  tine  for 
operation  slip  bv,  and  the  women  do  not  consult  profnseed  suijgtom, 
till  the  local  disease  and  the  affection  of  the  nxillnry  glands  araso&r 
advanced  that  a  complete  operation  is  no  longer  pradiaablc   11m 
fovorable  results  from  early  extirpatioa  of  tme  cancer  of  the  Up  skvU 
emb<ddea  us  to  rt^movo  other  cancerous  tumon «arly.     If  it  basfaitl» 
to  rarely  been  possible  to  operate  on  «tnocrs  early  and  oonfleteh, 
there  are  still  important  local  caiues  which  bidicate  even  late  open- 
tions,  to  prevent  as  long  as  possible  the  adnnoe  of  the  tumor  la  |Hn 
where  the  disrase  would  necessarily  destroy  life.     Although  in  bhU 
OMPB  there  will  be  local  recurreace,  this  will  not  take  place  far  nuate 
perhaps  for  a  yeai ,  meanUmc,  life  will  not  be  directly  endaofitfeJ! 
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occulonally  also  it  is  a  qucsliüu  of  saTiag  frum  cuttru  dusLructioD  oei^ 
tain  iwiru  uf  tlic  fiicc,  as  the  lipe,  eycUda,  or  dosc,  whicL  niuy  subae- 
qoenUy  be  rc|ilac<xl  bv  a  plasUu  opeiuttuu.  It  would  he  very  unjust 
to  oon&idor  Bucb  oiieratiotiö  useless»  because  they  cannot  cure  tbe  dia* 
esse,  for  thoy  render  Üic  piuiciit's  life  easier  aud  aiore  ugreable — if 
only  for  «  tirae,  still,  possibly,  for  tite  grouicr  part  of  Uie  time  that  he 
yet  häs  to  liva  We  might  be  very  glad,  if,  by  an  operation  or  other 
trealment,  we  could  temjiorarily  restore  to  the  pleasures  of  life  a 
pstieot  with  adraiiccd  tul>crculu»is  of  the  lungs,  as  is  tlic  case  in  o(wr^ 
atiu^  for  sonic  caiiu.>rous  tuuiom.  In  abort,  tlicrc  are  inauy  cases 
where  we  do  good  by  the  o|>eratiun;  very  often  I  should  oonaider  it 
wrong  to  refuse  to  openite. — We  see  other  cases,  howerer,  where  it 
is  more  difEcult  to  decide.  In  slowly-prc^jrefising  cancers  of  the  breast, 
MS  in  connective-tissue  cancers,  I  oonsidcr  an  operation,  which  is  firea 
frucu  daitgcr,  us  admissible,  but  not  necessary.  If  an  cycUd  be  de- 
atioyed,  or  the  nose  partly  or  entirely  Itvit,  an  Of>eratiou  is  advisable, 
iu  the  Gr&t  cose  to  protcL-t  the  eyeball,  in  the  sccoud  to  remove  tho 
defonnily,  and  the  ntthcr  so,  because  in  these  elowly-pni^grcssiog  flat 
cancers  of  tlie  face  ircr^uontly  the-re  is  no  local  recurrence ;  in  suoh 
cases  only  one  thing  would  prevent  my  operating,  viz.,  great  debility 
orad^'anced  age  q(  the  patient;  at  least  then  extensive  plastic  operas 
lions  arc  no  longer  advisable;  even  the  unavoidable  loss  uf  blood,  and 
keying  tl>e  patient  in  bed  after  the  opemtion,  may  suffice  to  extin> 
guish  Ute  feeble  vital  spark.  Then  come«  the  question  about  the  ad- 
tniasibtlity  of  the  openitiou,  wh<>ro  the  tumor  is  in  a  dangerous  loca- 
tion, when  an  operation  is  necessary  that  may  end  fatally,  or  at  least 
is  jtist  as  likely  to  end  fatally  as  to  result  in  cure.  Here  we  have  to 
drop  geoeral  reflections,  and  cwnaider  tlie  uidividaal  oues ;  the  danger 
seen  in  an  operation  varies  greatly  with  Uie  experience  of  the  sui>i;eon, 
and  tlic  individuality  of  the  patient ;  one  principle  we  should  adhere 
to:  only  to  operate  when  after  carefid  exatnination  we  can  hope  to 
remove  all  of  the  diseased  part ;  a  half-operation,  leaving  bchhid  por 
tions  of  the  tumor,  should  never  be  done.  We  should  be  careful  to 
operate  only  iu  healthy  tissue,  if  possible  a  ceiitiuictrc  or  more  from 
ifae  perceptible  iuEllration,  for  in  this  way  alone  can  we  be  certain 
of  reiam-ing  all  of  the  diseased  part.  Occasionally  in  desperate  cases 
we  may  prolong  life  by  a  bold  operation,  even  if  the  cancerous  turaor 
be  already  very  large,  but  generally  in  Buch  operations  we  shall  see 
more  patients  die  than  will  recover. 

We  have  now  to  criticise  the  caustics  chiefly  used  in  cancers.     In 
the  course  of  time  opiuious  about  caustics  have  differed  greatly ;  at . 
times  they  were  greatly  preferred  to  the  knife,  again  they  were  en- 
tircly  thrown  aside.    The  views  of  ntost  surgeons  of  the  present  day 
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BB  well  as  my  own,  incline  to  the  Utter  view.  1  ilt-ciücdlv  prt-fer 
operutiuu  witli  tliu  ktiiCe  or  üdättore,  because  ]  Oicn  know  exactly  h| 
I  rcuKJve  aud  I  cao  judge  more  oerUdnly  if  nil  llie  dist^sttl  part 
beea  excise*!.  Ilenue,  I  regard  tlio  operaii\-e  reiuoval  of  cancer 
«ell  as  of  otlier  tumors  to  be  preferable  a«  a  ruin.  But  Kbcre 
is  a  rule  there  are  exceptioas.  la  very  old,  anicinic,  or  timid  patiei 
rauftics  may  be  cmploytjd,  and,  if  tbe  tn.>atmcnt  be  continuctl  till 
the  diseaaod  portiou  is  dealroycd,  tlic  result  will  I«  fsrtvable,  Pfayaio 
loprically  caustics  would  kave  some  advautages ;  for  it  is  suppoaaUc 
that  tJic  cauterizing  fluid  may  enter  tlic  (itiost  lyniplmtiu  rcsselfl,  ud 
Uius  more  certainly  destroy  tbe  looal  disease,  ßut  this  doea  aoi» 
cur  readily,  because  the  tissue  with  which  the  cauatic  criuiea  in  ooatBd 
iiuitimtty  combines  with  it,  and  Us  further  flow  is  thus  prercntAi 
Formerly  it  was  asserted  lliut  recurrence  did  not  take  place  » 
soon  after  the  use  of  cauatiu  ua  after  operation  with  tlie  knif<t,  1n^^ 
this  baa  uut  beea  confirmed;  bence  I  only  maiutain  Lbe  nbore  fi^^| 
ceptioDS. 

For  a  caustic  I  prefer  chloride  of  zinc  to  all  others  for  dcalmj 
cancer»;  you  may  use  it  as  paste  or  as  caustic  arrows.     If  it  ia  * 
face  you  wish  to  cautf^rize,  to  equal  partR  of  powdercil  chloride 
sine  and  flour  you  add  enough  water  to  make  a  paste,  which  vou  Bpfdr' 
to  the  surface.     If  yon  desire  to  cauterize  more  deeply,  you  mixoim 
pan  of  chloride  of  zinc  with  three  parts  of  flour  or  gum  and  some 
water,  and  let  them  form  a  cnke  and  dry;  this  may  readily  I»  eatap 
into  small   pointed  cylinders  bulf  a  centimetre  or  more  in  thiclnini| 
with  a  lanLrt  you  make  an  opening  in  tbe  tumor  and  press  the  on» 
tic  arrow  mto  it ;  you  repeat  this  operation  till  the  tumor  is  pcr&nlol 
with  arrows  at  about  three  quarters  of  an  inch  distance  from  <»-Ji 
other,     lo  four  or  Bve  hours  this  cauterization  is  followed  by  mrH]«7itc. 
often  by  very  severe  piiin,  which  you  may  greatly  modify  by  pWnf 
a  subcutaneous  injection  of  morphine  directly  after  the  cauterization; 
the  next  day  you  ßnd  the  tumor  changed  to  a  white  slough.    Hu 
becomes  detached  after  fivr  or  six  days  curlier  in  sijft  tumors,  Uittb 
hard  ones.     If  the  ea  uteri  zu  lion  has  extended  far  enough  into  tk 
healthy  parts,  after  the  detachment  of  the  eschar  there  la  left  a  pwd 
granulating  wound,  which  soon  cicatrizes;  if  tlie  cjircinomatnns  Buui 
again  grows,  the  paste  or  arrows  should  be  again  applic«!,  etc. 

These  cauterizations  are  occasionally  very  paiuful  and  uncettui 
as  regards  the  extension  of  the  caustic,  but  they  occuioBally  u« 
ad^mulagcous.  Other  eelcbrntod  caustics  are  Vienna  ptstf,  annw 
pnste,  butter  of  antimony,  chloride  of  gold,  ete.;  iodide  of  pntMh. 
chromic  acid,  ooncentrate<l  solution»  of  chloride  of  zinc,  fumlnif  i 
arid,  sulphuric  acid,  eta,  are  less  employed. 
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Now  a  few  words  of  advice  about  the  local  treatment  of  cancet- 
ous  ulcers  wIiicL  are  nut,  or  al  Iciist  are  no  lougcr,  suited  for  openi* 
tUm.  In  some  of  tbese  caaes  the  proliferation  of  the  cancerous  mau 
from  the  wound  is  enormous,  and  it  often  Annoys  and  debilitates  the 
piitient;  here  we  may  make  partial  oauterizationa  or  employ  the  hot 
iron ;  by  the  piilliative  destruction  of  the  proliferating  mitss,  we  occa- 
&iouully  atUiiu  tolerably  good  retiultji.  The  chief  iiidinitiou  for  treatF 
ment  in  these  patients  is  suppumtlou  of  the  ulcer,  which  is  occaaioiially 
horridly  fetid,  aud  sometimes  the  pain.  l'*or  preveulin^  tlie  disagree 
able  soi^rotiuu,  the  hot  iron  is  a  good  remedy ;  the  smell  may  be  lefr 
sened  by  compressea  wet  with  chlorine<water  or  purißcd  aoetio  acid, 
creosote,  oarbolie  acid,  perman^anatG  of  potash,  sprinkling  with  |k>w- 
dered  charcoal.  The  latter  readily  alwurbs  ga»es,  as  you  know  from 
cliemistry,  and  is  here  au  cxecUeut  remedy  ;  unfortunately,  it  dirties 
the  wound,  so  iliat  we  abstain  from  ita  frequent  use.  For  the  pain  of 
carcinomatous  ulcers,  narcotics  hare  been  applied  locally,  as  by  sprink« 
ling  on  powdered  opium ;  but,  when  injoclod  suboutanoously  or  given 
internally,  the  narcotics  aet  more  certainly  j  hence  at  last  we  always 
resort  to  mur))hine  fur  these  p>or  patients.  I  particularly  unjoin  on 
you  patience  iu  cariu;^  for  and  alleviatiuLf  the  sulTeriujL^  of  these  unfor- 
lunatc's;  it  is  indeed  sad  for  the  physician  to  be  nlile  to  do  so  little 
good  iu  these  cases,  but  still  you  must  aot  abandon  them. 

[From  recent  statistical  tables  about  mammary  cancer,  It  is  evi- 
dent that  life  is  prolonged  by  operation  ;  but  there  is  no  doubt 
that  the  disease  may  also  be  entirely  cured  even  when  inliltrated 
lymphatic  gland»  have  to  be  removed,  or  it  ban  to  be  repeated  two 
or  three  tinies  on  account  of  relapses.  I  have  had  cases  where  there 
was  no  reearreneo  three  yean*  after  ;  iu  almost  all  cases  where  there 
is  recnm^ncG  locally,  or  iu  the  lymphatic  glands,  it  takes  plaee 
within  a  year ;  if  only  a  small  proportion  of  cases  is  thus  cured, 
operation  is  jiittifiahle.  Ln  most  coses  thero  is  recurrence  after 
removal,  l«ecause  it  is  done  too  late.  Some  of  these  cases  are  oper- 
ated, without  expectation  of  cure,  but  to  relieve  suffering  or  escape 
local  danger.  In  operating,  some  surgeons  always  remove  the  ad- 
jacent glands,  which  are  apt  to  be  implicated,  whether  they  are  at 
the  time  dineaMed  or  not.  Of  late,  careiuoinata  of  certain  regions 
are  removocl  by  the  galvano-  or  thermo-eautery.  These  are  not 
atrictly  cauterizations,  as  the  neojtlasia  is  not  cauterized,  but  the  re« 
moval  is  made  through  healthy  tissue.  Ltuufenhcdc  recommends 
the  thermocautery  in  removing  the  tongue,  as  it  is  a  eoiiveuient, 
bloodless  operation,  and  after  the  diseased  tissue  is  removed  the 
healthy  parts  are  destroyed  for  some  distance,  thus  increasing  the 
probabilities  of  a  radical  o{>eration. 
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A  mo6t  important  question  tlieoretically  and  prA(*tieaIl}r  is 
relation  of  tlit>  lymptiatic  glands  to  the  primary  i-ancer  ;  we  ni: 
6ud  in  its  vicinity  gland»  ttcarcely  an  large  an  a  pea,  but  havinfi; 
croKcopically  diittiuot  signs  of  üoiiccruas  degeneration.     H  tbc  id 
U-sted  glands  Ate  larger,  we  may  often  feel  a  hard  »tring  from  t 
gland  to  the  tnmor.     Formerly,  thU  wtu  considered  as  the  throis* 
l>o«ed  lymph-vesfti^l  ;  now  we  know  it  contains  lymph  and  blood-TM- 
sels  and  connective  tifwnc,  all  more  or  less  implioated  in  the  dtseue. 
The  gland»  tbenntelve»  at  fintt  contain  dimeminated  foci  of  onmooini 
littKue,  later  they  change  to  a  cancerous  linnur  ;  the  L*a|uiu1e  im  nip- 
tured,  the  glands  melt   together  and   unite  with  the  parljt  aroun 
adhesion«  with  large  vetwele,  as  the  axillary  vein,  are  very  ira 
lant.     Macroscopic  and   mtoroscopio  examinations  show  the  ty 
and  structure  of  the  lymphatic  tnmont  to  be  the  same  as  tho«e 
the  primary  disease  ;  this  is  true  of  all  the  carc-inomata  that  iodiH« 
infection  of  the  lymphatics.     This  aorrespondence  in  atnirtiir<>  ii 
important  m  explaining  (he  mode  of  infection  ;  we  have  nid  thf» 
were  two  uxplan:ition.s  given:  s<ime  pathologist«  Kiipiratw  that  eel- 
Inliir  element}«  of  the  primary  tumor  past*  by  the  1>1ihm1  and  lyni|)k 
ciivulatiou  to  varioiis  pouits,  and  there  grow  to  seeondary  Itimunii 
of  course,  this  w  8upi>orted  by  the  adherents  of  the  germ-Ujw 
theory  ;  for  development  of  carcinoma  in  a  lympbaltc  gland,  «km 
there  i^  no  true  epithelium,  could  only  come  from  the  truufurof 
cancer-cells.     Against  this  hypothesis,   Vif-how''»  tnfccti<Hi  tlmrj 
has  lolcly  received  some  new  ntip]w>rt.     From  onr  present  knn«|. 
edge,  this  alone  is  able  to  explain  the  facts.     Just  as  I  cNinsiderllv 
primary  development  of  cancer-cells  from  elenienta  of  conncctiM 
tissue  of  the  muscle;«,  from  endothelinm  of  the  lymph  and  bJood- 
VGflsels,  etc.,  proved,  I  also  believe  that  the  secondary  di*cii»r  of  Üic 
lympliatir  gland«  comtw  by  metamorpbosis  of  the  cellular  elemrti» 
of  the  glands  thcraaelves,  especially  of  the  lymph-granule«,  wlliol 
the  reticulum,  walls  of  the  vessels,  etc.,  and  that  the  tumoraarpia* 
diiced  by  true  tnftrthm  by  seed  from  the  primary  tttmor,  proliU« 
carried  there  by  the  current  in  the  lymphatic«. 

Recently  Chusenbatter  has  published  something  ou  this  »uliicct 
lie  believes  the  bearers  of  the  seed  to  be  small  ronn<l,  pale,  of,  in 
melanoma,  pigmented  grannie«,  which  occur  in  the  pro)  i>pUÄtn.  no- 
elei  of  the  lymph-cells,  endothelium,  walls  of  the  veee«U,  and  iba 
free  in  the  lymph-chaimels.  These  he  calls  "  coq •"''**"''"■  «t«"»"^' 
and  says  that  from  the  primary  tumor  they  pass  into  the  glawK 
from  which  they  enter  all  sorts  of  cells;  their  prescDce  ioficlW 
the  first  stage  of  gland-infection  by  a  tumor,  whether  aarrainl  «■ 
carcinom.-«.     Cells  of  the  gland  that  have  taken  up  UiMo  oorptucoltf^ 
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«terapnts  at  once  begin  to  proUforate  and  approach  the  type  of  cells 
of  the  infeotiug  lunior ;  no  nodules  form  just  like  thf  primitive 
growth.  Gtvacnbauer  regard«  these  elementa  aa  *'fertiliziug  germ», 
which,  comiii*;  from  tho  infectious  tunior,  carry  cerlain  qtutUlica  to 
the  tissQ^t-elU  of  I  be  glands,  fo  that  they  no  lunger  bear  the  type 
of  the  mother-tissues  but  that  of  the  infecting  tumor." 

Giutaenbatter  doe«  not  go  more  accuralfly  into  tho  nature  and 
,  formation  of  these  "fertilizing  germs,"  nor  cooM  he  discover  dif- 
^BKvtnces  betMeen  the  genua  of  diflfer^nt  kinds  of  tumor.  The  ea- 
^Kntial  part  of  hia  theory  is,  that  the  corpaapular  elements,  coming 
^Bom  the  tumor,  do  not  themselves  form  tumor-eellts  but  that,  by 
^entering  the  lyniphatii;  glands,  they  excite  thene  to  heteruplaatic 

Mrodueiion,  or  are  truly  inffrtiiuj.  PaM^e  of  tunior-oells  from 
Iw  primary  tumor  into  the  lymphatics,  even  if  proved,  would  be 
ineh  lew  important  than  this  infeetioo, 

^B    When  cancer  attacks  lioni',it  is  eaten  away,  but  not  as  by  press« 
^Bre  from  other  tumor«  ;  there  is  a  peculiar  infiltration  with  tumor- 

P  In  «uitalile  preparation«,  in  pross-soriions,  tho  Havomian  canals 

appear  tilli'd  by  a  mass  of  cells  around  the  vessels,  probably  from 
the  wandering  cells ;  there  is  also  proliferation  of  tho  bone-cor- 

I  puscles  ;  tho  shape  of  the  bone  is  preserved  even  when  tho  chalky 
aalts  have  l)een  absorbed  ;  in  the  centre  there  are  heaps  of  cells  in 
concentric  rings,  separated  by  basement  substance.  Gradually  the 
«lementH  propondente,  the  bone  disappears,  but  the  anatomical 
■trocture  remain».  According  to  the  epithelial  theory  of  Tincr^fh 
mnd  Wahlvijrr^  thetie  are  only  reaction  appearance«  induce<l  bv  the 
encroaching  eaucerous  infiltration  ;  the  cellH  forming  anuind  the 
veAsel«  in  the  Haversian  canals  and  from  the  bone-corpuaclofl  scorn 
to  me  to  bo  young  cancer-cells,  and  the  arrangement  of  the  tumor 
elements  in  the  strnciure  of  bone  seems  a  proof  of  their  being 
formed  by  proliferation  of  prcvtonsly- formed  bone-oell«.] 


BRIEF  BKMABKS  ABOUT  THE  CUBICAL  DIAGNOSIS  OF  TUHOBS. 

I  cannot  tako  it  ami«s  if  you  are  at  first  somewhat  confused  by 
what  I  have  said  to  you  about  tumors  ;  if  it  will  encourage  yon,  I  may 
acknowledge  that  formerly  it  wa.H  the  name  with  me  when  I  wai<  in 
your  present  |)ositlon.  Only  long  tttady  and  praetic«  in  the  differen- 
tial diagnoKi»  of  tumors,  for  which  there  is  opportunity  in  tho  clinic, 
ivniler  it  jiossible  to  attain  any  certainly  on  this  difficult  point.    Tho 


BOO 


TUMORS. 


conyi-stonce  of  the  tumor  fliul  its  appoaraDC«,  iu  relation  (o  the* 
around,  iu  locality,  the  rapidity  of  its  irrowtli.aDd  iht?  au't*  uf  tbt* 
ticat,  arc  the  point«  from  which  we  «tart  in  jiiHgin!» ;  »oinoiimc«  •« 
soinetimc-s  another,  of  thpso  points«  pivos  the  decision.    Lot  n*  take 
exampio:  A  man  about  fifty  years  old  comefi  to  yon,  mdily  an^l  atmr 
for  hi»  age  ;  fur  many  yean«  he  has  had  a  tumor  nn  tlie  l>:tclc,  wlii 
formerly  gave  htni  no  trouble  ;  it  liati  only  bf-en  ineouvonient  ainri* 
has  reacheil  nearly  the  «izc  of  a  child^it  lK*aiL  .Tlie  tumor  is  elastic^ 
but  not  tenite  or  fliietuatincr,  movable  under  the  nkin  \  the  Utter  is 
changed  ;  there  hati  never  been  pain  in  the  ttunor,  nor  is  any  caa 
by  the  examination.     In  this  case  the  diagnosis  ii  very  easy  :  froi 
the  location,  from  its  se-at  in  the  connective  tisatte,  its  slow,  pftU 
growth,  ote.,  it  can  scftTCcly  bo  any  thing  but  a  li[Kjma,  ur  pooaiUyff 
soft  conncoiivR-tissne  tumor;  but  the  former  is  most  probable.     \H 
us  tjike  anotlier  case  ;  A  trouun  with  a  tumor  of  tbo  broaat  cnmn  to 
you;  this  tuinw  is  bard,  nodular,  as  large  as  an  apple;  over  the  itu> 
face  the  skin  is  rctniclcd  ut  spots,  and  is  adlicrent  tu  the   tumor. 
F'rom  time  to  time  there  has  been  piercing  pain,  the  tumor  b  ten» 
Uve  to  pressure,  the  axillary  glands  on  that  side  feel  hard.     IW 
womnn  is  forty-five  years  old,  well  nourished,  and  looks  healthy.    Hi»;« 
also  tlie  din^iosis  is  ea^y ;  it  la  a  carcinoma :  1.  lieeauAo  the  palinft 
is  at  the  age  when  enuccrous  tumors  of  the  breast  are  most  £nct]ueDt, 
while  adeuonia  and  sureonui  usually  occur  earlier;  2.  Tlie  oousistem 
might  point  to  6broma,  but  this  rory  rarely  occurs  in  the  breast,  «ad 
the  Bwelling  of  the  lyniphatio  glands  speaks  sgainAt  this  view^  an)  IK 
fiivor  of  <'arc'inonm;  3.  Carcinomata  are  painful,  as  this  caae  is,  irliAr 
sarcomata  and  fibromata  are  not  so,  usually.     We  might  gi%'D  futihm 
reasons  fur  the  diugnoais,  but  tliese  will  auIBec.     Let  uü  take  a  ihM 
cDse:  A  boy  ten  years  old  bus  had  for  two  years  a  slowly-eularji^^ 
moderately  painful  swelling  of  the  middle  part  of  the  lower  jawj  tf 
this  point  tlie  teeth  have  fidlen  out  n*ithout  being  diserised;  tlie  «a* 
hirgement  of  the  boue  is  evenly  round,  and  reaches  from  the  lirst  Imcfc 
t^xith  of  one  side  to  the  similar  point  on  the  other;  below,  it  iskuil 
as  bone,  above  (in  the  mouth)  it  is  covered  by  mucous  niemfannc^  b 
firm  and  eliistic.    Can  tliia  bony  swelling  be  Iho  result  of  chiono  b- 
flumuuitiuii,  of  a  caries  or  necrosis  ?    llits  is  not  probable :  1.  Becape 
the  pain  has  always  been  slight ;  2.  Because  tliere  has  been  no  w^ 
puration,  which  would  scarcely  fiiU  to  occur  in  an  int1amm.iti{>n  of  tiic 
jaw   that  had  lasted  two  years;   3.  Because   the  swelling  is  num 
bounded  and  regular  than  it    b  apt  to  be  in  bony  depo&ita  in  caoM 
and  necrosis ;  4.  Because,  at  the  patient's  age,  osseoua  inflaiiuattkn 
in  the  lower  jaw  b  not  apt  to  occur  untese  frorn  pbo^lioreous  pobt» 
ing,  which  has  not  occurred  here.    Hence  thb  is  a  case  of  tumor;  ■ 
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1  o«t«omn  ?  The  part  projecting  into  the  mouth  is  too  »oft  for 
this ;  we  may  j>a.sH  u  tine  uuudlc  iutu  the  tumor  (torn  abuv«.  la  it 
a  chüiidroma?  Consivtcuce,  form,  mode  of  growth,  and  age  of  the 
patic'Ut,  agree  with  this  view,  but  the  locality  docs  not;  chondro- 
Diata  iu  (he  middle  of  the  lower  jaw  at  this  age  are  very  rare.  It 
is  a  central  osteo-sarooma,  probably  a  giant-ocllcd  sarcoraii ;  all  the 
symplom»  speak  in  favor  of  thia  idea,  and  yon  know  that  thcäe 
tumors  are  frequent  in  tho  lower  jaw  during  youth.  I  say  you 
know — I  might  better  eay  you  will  gradually  Ii-am  ;  and  I  can  only 
advise  yoti,  whenever  you  have  examined  a  patient  with  a  tumor  at 
tbc  clinic,  to  read  about  it  when  you  go  bonie,  and  to  com|>are  the 
individual  case  with  tlie  general  characterieltc'8  of  the  tumors  thai  1 
have  given  you.  When  you  liavc  done  this  for  a  time,  and  in  the 
course  on  patbological  hibtology,  under  the  instruction  of  your 
teacher,  have  examined  many  tumors,  you  will  obtain  a  better  idea 
of  them,  and  will  have  all  their  peculiarities  painted  on  your 
memory. 
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LECTURE    LI. 

Iffl[M)rtanee  and  Slenifirnnco  of  the««  Operations. — JmputatiouM  a»d  £gartinJMnt~ 
IndicmtiotiK.— Mvtbiid«.— Aner-Trestni«ut.— Prugimkie. — Conical  8lunt|WL— ftMb^ 
•b.— HUtnrical  HninnrkH. — lieattiioiu  of  JoioU. — llütor/. — ImlJBatioi».— JMwfc. 


Gkntlkuks  :  We  have  often  Iiad  oecaaion  1o  speak  of  tnpiit» 
tious  aud  rcäcctiuas  ;  so,  before  closing  tlicsc  lectures,  I  will  eiplaia 
to  3*ou  tbcsc  important  ojwratioii«,  bj  wliicli  we  rfniove  UniU  or 
portions  of  limbs  which  are  so  diseased  tbat  we  cannot  resiart  ti«D 
lo  health,  Tliese  operations,  which  are  often  go  beueficial,  eten  la 
saving  life,  are  sometimes  regarded  as  a  textimonium  paupertatU  ol 
surgery  ;  for  cutting  off  diseased  parts  is  not  a  genuine  curr,  i/tj 
cure  we  mean  by  our  skill  to  restore  to  its  nonuHl  state  a  part  ofllis 
bodv  which  has  been  chang^-d  by  disease.  However,  if  you  tsli« 
this  high  standard  for  every  thing  in  our  nrl,  the  bounds  of  mediol 
soionoe  will  become  very  limited.  In  the  same  way,  you  oodd  «7 
a  cataract  is  not  curable  ;  for  the  cloudy  lenn  is  not  again  made  cinr, 
but  is  removed.  Many  of  the  most  brilliant  cures  made  by  ilami- 
tologists,  where  they  have  used  caustic»,  mast  be  regarded  as  pnxif* 
of  the  impotence  of  our  art ;  and  the  same  is  true  of  a  case  vhm 
you  prevent  a  man  from  suflTocating  by  removing  a  tumor  fniiD  tbf 
larynx.  In  the  strict  sense  of  the  word,  the  most  brilliant  **ci)rM* 
are  made  in  such  diseases  as  srplutis  ;  by  anlisyphilitio  intcrul' 
treatment,  we  often  cause  extensive  and  old  morbid  products  to  (fit- 
appear  in  a  few  weeks,  aa  if  by  magio.  But  such  undoubted  rum 
are  rare  in  other  diseases;  we  often  have  to  content  ourselves  «itli 
destroying  the  diseased  part,  and  thoa  preventing  not  only  tltf 
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tiprcftd  of  the  clisf>a(ie  to  neighboring  parts,  bnt  also  it^i  iojurioiis 
effects  DD  the  general  systom.  Tho  smaller  and  more  unimportant 
for  the  life  of  the  orf;atiism  the  diseased  part  is,  th?  quicker  we  ahull 
decide  upon  BacriKcinof  it.  The  larger  the  part  to  be  removed,  the 
gn-atLT  not  otilr  the  danger  attending  the  removal,  hut  the  mere 
effect  will  it  have  on  tho  subsequent  usefulness  of  the  patient.  This 
brinjifs  an  unscientiOc  social  element  among  rndications  for  amputa- 
tion, wliich  is  frequently  very  important.  Thus,  a  rich  man  could 
live,  and  to  a  cerlain  extent  enjoy  life,  even  after  losing  all  four  ex- 
tremiticR  ;  for  the  physiologtoal  uses  of  the  limbs  may  be  Bupi)lie<l 
by  the  labor  of  other  persons,  and  labor  may  be  boiiglit.  But  for 
any  one  dependent  on  the  work  of  his  hands  or  feet,  the  loss  of  a 
limb,  or  in  some  artisans  tlie  maiming  of  a  finger,  may  ruin  his  pros- 
pects in  life.  How  can  a  postman,  bricklayer,  or  turner  get  on 
without  sound  legs,  or  a  jeweler  or  Hhoeinaker  with  only  one  hand  f 
I  have  often  had  to  remove  a  finger  which  had  been  drawn  into  the 
hollow  of  the  band  by  a  cicatrix,  bccunse  it  prevented  the  patient 
from  grasping  an  axe  or  spnde  as  his  business  required  him  to  do. 
How  often  J  have  beard  patients  say  :  "So  you  oaii't  cure  my  foot? 
I  would  sooner  die  than  lose  it ;  for  what  could  I  do  without  it?  I 
am  a  ruined  man  ;  I  cannot  stand  it ;  you  shall  never  take  it  off  I " 

But  one  dues  not  readily  die  from  chronic  diseases  of  the  extrem- 
ities;  the  pain,  euntinued  fur  weeks,  months,  or  years,  Goftlly  wcara 
out  the  etrungeüt;  und  then  love  of  life,  and  becoming  acciistotnctl 
to  the  Ihonglit  of  being  able  to  earn  a  livelihood  even  after  losing  a 
limb,  finally  decides  most  patleuta  to  submit  to  amputation,  though 
80mptim*'s  not  till  it  is  too  late. 

The  opposition  of  severely  wounded  persons  to  amputation  varies 
p^atly  ;  it  depemls  ehicfly  on  the  appearance  of  the  injured  part, 
and  on  the  amount  of  pain.  If  the  extremity  be  torn  to  shreds,  and 
pieces  of  crushed  bone  be  seen  in  it,  there  will  he  little  opposition  to 
amputation  ;  the  same  is  true  when  there  are  excessive  pain  and  great 
eochymosis,  and  the  fingers  and  toes  are  immovable.  But  if  this  be 
not  the  case;  if  the  seventy  of  the  injury  be  only  recogiitEed  by  the 
surgeon — for  instance,  if  it  he  a  wound  of  a  joint  with  fracture  of  a 
bone,  without  much  deformity  or  functional  disturbance,  if  the  pa- 
tient can  move  hi«  toes  and  fingers  and-has  no  pain — it  is  often  dif- 
ficult to  explain  to  him  llie  necessity  for  an  operation  ;  it  requires 
confidence  in  the  surgeon  as  in  a  superhuman  being  to  induee  him  to 
permit  amputAtiou.  V'ou  will  often  find  your  surgical  notions  met 
by  insuperable  objections.  If,  after  a  few  days,  the  dangerous 
changes  which  vou  may  have  foretold  oceur,  and  the  patient  bc-gs  to 
bo  amputated,  you  may  sometime«  bare  to  say,  **  It  i»  too  late  ;  ^^  but 
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will  you  be  so  cruel  &s  to  »a.v,  **  I  toU  you  »a  "  ?  It  is  a  trying  rao-' 
meat  for  tbu  surgi'oii.  If  tliero  is  the  slightest  pruspect  of  a  euro, 
even  under  such  circumstanocs,  he  will  amputate  ;  the  hope  of  ssttug 
under  such  oirciinistances  a  patient  'n~ho  has  been  "given  up  *^  is  an 
nridencu  oE  youttiful  and  justiGabIc  pride  iu  Burg:icBl  power.  But 
when  we  fail  to  succeed  time  after  lime,  and  jfrow  weary  of  tryi 
for  the  rare  successes,  wo  become  more  resigned,  and  watcb  with 
grot  the  sinking  ship  without  senfling*  out  the  life-boat  of  our  sur; 
cal  skill.  Swiurtive  na  may  be  the  hope  of  accomplishing  wonders 
by  unusual  skill,  w(?  must  atill  shun  the  danger  of  shouiug  our  skill 
to  be  impotent.  For  too  many  imslmps  finally  auoul  ia  every  con* 
sclenttoua  surgeon  the  pleasure  and  trust  in  his  art. 

1  hopL>  what  has  been  said  wilt  make  you  thiuk  seriously,  before 
any  important  operation,  whether  you  should  operate,  and  how.    Yi 
must  remember  that  in  any  serious  operation  yuu  require  tbe  paticn 
to  put  hia  life  in  your  hund:},  and  you  O'A'u  liini  your  bent  knowledge 
and  »kill. 

Jt  is  difficult  to  give  general  indications  for  amputatioiis  and  re- 
Boctioiis  ;  almost  any  general  rule  in  surgery  might  be  critidsed  ia 
special  case»;  but  it  will  be  well  to  epitomize  wliat  1  have  said  oo 
these  points  during  the  present  leotures,  and  (  will  add  somethiag 
about  the  perfurmanco  of  tbe  operations  and  the  after-treatment  oi 
tbe  patient. 

ASirUTATIONS  AND   ESAHTICULATIO-VS. 

[n  some  injuries  of  the  extremities,  it  is  certain  frcnn  the  first 
that  the  limb  must  boEHirac  gangrenous,  or  tliat  thf^  consequent  sup- 
puration will  be  so  great  as  to  seriously  endanger  the  lif«  of  tha 
patient.  But  if  primary  amputation  is  not  submitted  to,  and  gon* 
grene  is  far  advanced,  amputation  will  probably  not  prevent  death  ; 
and  the  same  is  true  in  advanced  phlegmonous  iDflanunntion  with 
septiciemta.  The  only  hope  of  success  is  in  oases  where  yoa  can  am- 
putate in  perfectly  healthy  tissue;  for  instance,  when,  io  trsamaiie 
gangrene  which  has  spread  from  an  injury  of  tbe  hand  or  forearm 
to  the  ellxiw-joint,  you  c-un  amputate  high  in  the  arm  or  at  tbe 
shoulder-joint.  Under  analogous  conditions,  similar  operations  on 
the  thigh  or  hip-joiut  are  much  less  favorable. 

If  conservatii'e  treatment  has  been  successfully  tried  for  a  time,,' 
and  (ben  syiriptoEns  of  pyiemia  appear,  amputation  mav  be  resorted 
to  with  some  hofie  of  success  in  the  upper  extremities,  but  nroly  so 
in  the  lower  limbs. 

In  these  so-called  secnnd«rv  amputotions,  a  favorable  result  is 
more  probable  when  pysmic  symptoms  have  not  appeared,  but  Crom 


1 


I 


OCCASIONS  FOR  AMPUTATION. 


80fi 


e  iiiflatntnutinti  the  skin  has  supptiratetl  90  extensivrlr  that 
wc  cannut  liupo  for  the  wouud  to  clüsc ;  or  wlicu  tlio  patient  has 
fallen  iulo  a  inarusmic  state  &om  slow  suppuration  oflargx;  joints  or 
boucs. 

Injiiried  of  the  hiinds  or  feet  may  also  lead  to  amputation,  when 
of  such  a  nature  Ihar,  umlor  the  most  favorable  condition,  they  would 
induro  n  uselesa,  constantly  ul<?eratiitg  stump.  After  evulsions  or 
crushed  wounds  espeinallr,  the  bones  may  protrude  and  the  stump 
may  nv|uire  a  reg^ilar  amputation.  The  rcäulls  of  frost-bite  must  be 
treated  in  the  same  way;  but  in  the  lower  limbs  we  should  not 
delay  amputating  too  long  wht.'n  the  line  of  demarkation  has  been 
formed;  sloutcbinjr  off  of  considerable  portions  of  the  body  too  often 
induocs  septica-'tnia,  which  may  bo  prevented  by  early  amputation  in 
cotK's  of  gungrerie  from  frost-bite  or  burns. 

In  aeute  idiopathic  inllitminntions  of  bones  and  joints,  by  early 
diafrnosis  and  treatment,  we  are  constantly  learning  to  preserve 
limbs  by  making-  proper  npeninj^  for  the  pus,  ami  fixing  the  limbs  in 
good  position.  Still,  eases  do  occur  where  the  patient  ran  only  be 
saved  by  well-timed  amputntion  ;  but  the  choice  of  the  proper  time 
is  difficult,  HS  it  is  a  question  whether  and  how  long  the  [laticnt  can 
bear  the  suppuration  and  fever. 

In  re-gard  to  so-called  spontaneous  gangrene,  or,  as  old  surjreons 
called  it,  gningrcne  from  internal  causes,  we  must  carefully  consider 
each  rase.  If  the  gangrene  be  due  to  arteriid  embolism,  and  there 
be  general  disease,  the  limb  should  be  nmputatcd  as  soon  as  demar- 
kation occurs.  In  gangre7ie  after  typhus  and  severe  exanthemata, 
we  may  wait  till  the  patient  has  somewhat  recovered.  In  Inio  senile 
gnii;rrene  we  rarely  amputnie.  If  the  gangrene  be  limiied  to  one 
or  n  few  toes,  they  may  bo  left  to  come  off  spontaneously.  If  it 
extend  to  the  tarfius,  it  is  rarely  limited  to  that  part  ;  but  should  it 
be,  we  loosen  the  protruding  bones,  and  strive,  with  the  least  possi- 
ble injury  of  the  soft  parts,  to  secure  enough  substance  to  cover  the 
Btump. 

The  chief  chronic  diseases  which  give  orrasion  for  amputation 
are  the  chronic  inflammations  of  bones  and  joinls.  Caries  of  many 
bones  of  the  carpus  or  tiirsus,  of  the  knee-joint  iti  non-tubercnloue 
adults,  of  tbe  hip,  shoulder,  or  elliow  joints,  rather  demand  resection 
if  any  oprralion  is  required  ;  ampulniiim  is  a  seoondarv  question. 

Extensive  iticurable  ulcers  and  incurable  or  frequently  recurring 
pnchydemiy  of  the  leg  often  demand  Amputation,  unless  the  patient 
is  to  be  condemned  to  constant  j>ain  and  to  be  permanently  bed- 
ridden. 

Large  aiieurionis  of  the  femoral  artery,  espedally  if  likely  to  nipt* 
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ure»  if  tliey  cannot  be  cured«  would  oertAinly  prove  £atal  if  auput 
lion  were  tiol  performed. 

Id  tumors  of  the  extremities  which  ire  firmly  adherent  to  fcmnr, 
huuionia,  or  tibia,  utid  grow  in  between  the  soft  piirts,  we  must 
putale.     Tumors  mL'rely  uttachtd  tu  the  ulna,  radius,  or  fibula,  a 
not  extuodiu^  iniu  tbe  soft  purts,  may  be  sucocaafuUy  nniioved 
partial  re»L-uiion,  or  even  by  removal  o(  the  bone. 

Lastly,  (iinputatinn  tnjiy  be  desirable  on  account  of  distortiu<a 
malformation  ot  tho  foot  pn>venting  a  patient  from  walking. 

Now,  rfigardiiig  the  method^  we  may  operate  through  the 
or  saw  throun^h  ttie  bones.     Both  ways  have  their  advaotngea 
objectiomt.     Amputation  throug'h   the  joint  appears  to  be  tbe 
natural  and  aimplo,  and  luaäl  injurious.     The  Koft  parta  may  «Ten 
unite  to  the  cartllu^^e  by  first  intention,  or  tlie  curtiluge  may  iuppu- 
nite  aud  bo  thrown  oS*,  iu  which  case  tlie  hL-uliu;^  is  by  grauulatioiu 
growing  from  the  bone.     The  medullary  cavity  of  the  bone  ia  d 
opened,  so  we  escflpo  the  possibility  of  primary  iufevUon  of  the  m*- 
dulta  at  the  time  of  or  shortly  ufter  the  operation. 

The  objections  to  this  operation  are,  that  portions  of  tbe  MfOu* 
aynovial  sac  remain  and  have  little  tendency  lo  primary  adhcstoiu, 
and  pu8  readily  collects  in  them  after  the  wound  has  united.  Müto* 
over,  tbe  soft  parts  required  to  cover  liic  liiifi^  articular  surCwca  are 
very  extensive,  so  that  the  wounded  surface  must  be  very  Urge.  In 
case  of  the  knee  or  elbow  joint,  the  length  of  the  flap  roquimJ  b 
such  thitt  we  might  perhaps  make  a  bigh  amputation  of  the  leg  or 
furearm.  Tlie  stumps  lelt  after  cxarticulation  are  unfavoralile  for 
the  application  of  artiticial  limbs;  for  instance,  after  exartJoulati< 
Ht  the  knee,  the  joint  of  the  artilioiul  leg  woidd  have  to  bo  low 
than  the  knee  on  the  sound  «^idc. 

In  amputations  we  have  the  advantage  of  being  able  Id  cboose 
where  we  will  remove  the  limb,  altbongh,  from  certain  emfnri 
reasons,  and  for  greater  convenience  in  applying  artiiJoial  Uoi 
certain  plnre»  are  preferred.  We  generally  require  less  flnp  to 
the  stump  from  an  amputation  than  from  an  exarticulntinn.  Sawi: 
the  bone  is  not  a  very  formidable  eomplication  of  this  operati 
although  in  many  cases  marc  or  less  extensive  necrosis  of  the  aaw< 
surface  rusullc.  if  the  mi-dulla  in  it»  cavity  or  in  the  apuugy 
slanoe  be  infected  by  a  dirty  sponge  during  tbe  operation,  or  if  Uw 
soft  parts  become  so  adherent  that  pus  forming  in  the  medulla  can- 
not escape,  severe  acute  osteomyelitis  result«,  whioh  may  induce 
Hepiicaeinia  and  death.  In  more  favorable  ca^^x  the  osteomyetitU  it 
limited,  and  we  have  necrosis  of  the  bono  in  the  stump  ;  after  ü  or 
e'ght  wreks  the  necrosed  jwrtion  may  be  removed  aa  a  sequeBtnin ; 
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l>ony  envelope  bas  farmed  arouud  it,  nliicL  replucus  l}ie  loat  bone. 
Wbeu  speaking  of  conipücated  fractures,  we  have  already  stuted  that 
otteoptiyles  may  form  at  the  amputated  end  of  the  bone.  Osteo- 
mvelitis  of  the  aturop  is  diffioult  to  reco^izo  at  its  onset ;  but  you 
may  assume  its  presenoo  if  on  the  third  or  fourth  day  after  the 
operation  the  patient,  who  has  previously  been  free  frnm  fr>vor,  sud- 
denly has  a  hij^h  fevi-r  with  chills  and  diarrlia^a,  vlule  the  stump 

lOWS  00  sign»  of  inilauiimitioii,  or  perhaps  most  of  it  hna  healed 
hy  first  intciitiun.  Ileuce,  as  the  cause  of  the  fever  is  not  inflamma- 
tion of  the  soft  pnrtä,  it  must  be  in  iho  bone,  uiiless  thi-re  Iw  some  ex- 

piional  eoniplicattun.    At  all  events,  in  such  cases  yon  should  open 

e  stump  and  expose  the  bone,  to  evacuate  any  pus  that  may  have 
formed.  Occasionally  you  may  in  this  way  save  the  patient,  but 
usually  it  is  too  late;  for,  from  the  uncertainty  of  the  simptoms,  we 
rarely  have  the  courage  to  lay  open  the  beaut  if  uUy-hoaled  wound, 
although  it  would  du  uo  gn-at  luirui  even  U  we  were  mistaken  in  the 
diagnosis. 

In  amputations  and  oxarliculations  the  chief  points  are : 

1.  To  do  the  operation  with  as  little  loss  of  blood  as  possible. 

2.  To  arrest  the  bleeding  completely,  so  tlmt  there  may  be  no 
secondary  lucmorrhage. 

3.  To  cover  the  cud  of  the  bone  with  soft  parts,  so  that  they 
ay  unite  easily  and  ccmplctvly. 

in  regard  to  the  iirst  two  points,  I  have  nothing  io  add  to  wliat 
I  have  alrctidy  said.  Uefore  the  operation  ^'«mare/i^i  bandage 
ould  be  applii>d;  (he  amputation  may  then  be  done  without  losing 
drop  of  blood.  After  the  operation  T  twist  the  small  arteries, 
and  close  the  Inrger  ones  by  acupressure  or  catgut  ligature.  After 
exarticulntion  of  the  femur  or  humerus  I  ligatc  the  fenioml  and 
axillary  arteries,  berausc  I  have  found  it  such  slow  work  to  apply 
the  needles  securelv. 

The  end  uf  the  bone  must  be  covered  with  soft  parts,  which  must 
heal  over  it ;  if  this  does  not  occur,  and  the  bone  projects,  the  granu- 
lations growing  out  of  it  either  fail  to  cicatrize  and  form  an  ulcer,  or, 
if  Ihey  do  cicatrize,  the  cicatrix  adherent  to  the  bone  baa  so  little 
vitality  that  wearing  an  artitical  limb  soon  makes  it  sore.  Tliis  is 
very  unfortunate,  as  it  prevents  the  patient  from  usiug  the  stump, 
and  oondenms  him  to  two  enitcbes  and  pain  in  the  ulcerated  stump 
for  the  reft  of  his  days.  Hence  the  bone  must  be  sawed  higher  up 
than  where  the  soft  parts  have  been  divided.  In  cxarticulations  the 
soft  parts  must  always  be  divide*!  below  the  end  of  the  bono.  In 
aceorduncu  with  tlicbo  principles,  the  soft  part-s  may  be  divided  as 
follows,  and  properly  shaped  to  cover  the  stump  : 
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I.  In  llio  circular  operation  we  make  a  circular  incision  around 
the  limb,  otrongtjr  retract  the  divided  soft  parts^  and  saw  through 
the  bone;  then,  letting  go  the  soft  parts,  they  fall  over  the  end  of 
the  bone.  To  obtain  tliis  end  moat  ccrtaiuly  it  is  well  to  pro<»ed  aa 
follows  :  First  divide  the  ukiu  entirely  around  the  Hnib,  then  dissect 
it  up,  leaving  aa  much  aa  possible  of  the  cellular  tissue  with  it,  and 
leaving  the  muscular  fascia:  on  the  diumsIcs.  When  the  skin  has 
been  dissected  up  {roni  two  to  four  centimetres,  turn  it  bade  IQce  a 
cuff, and  let  tin  assistant  strongly  retract  it  with  (Jie  other  soft  parts; 
then  cut  through  the  musnies  down  to  the  bone  with  a  circukr 
sweep  of  tho  knife,  at  the  line  whure  the  skin  is  turned  hack  ;  tbej 
assistant  then  retracts  all  the  divided  pariit  as  fur  as  possible  ;  theo 
with  a  third  circular  incision  tlie  deep  layer  of  muscle«  ia  divided 
about  two  centinii-trcs  higher  th:in  the  second  cut  divided  them,  thoi 
periosteum  is  divided,  aud  the  bone  sawed  through.  If  now  tbo 
parts  be  allowed  to  full  into  place,  throe  cut  surfuccs  will  appeal^- 
through  the  skin,  through  tlic  muscles,  and  through  the  bone,  the 
last  at  the  bottnni  of  a  funnel-shaped  wound.  Where  the  limbt  tn 
thin,  tho  soft  parts  should  reach  about  mx  mntimctres  below  tho  end 
of  the  bone  ;  where  lli^v  are  muscular,  this  distance  shonid  be  two 
or  three  centimetres  more.  In  amputating  the  forearm  or  leg,  the 
last  incision  must  divide  the  interosseous  muscles  before  the  bone  !a 
sawod. 

It  will  be  best  for  yon  to  make  the  circular  operation  as  X  hsv« 
just  described  it,  and  uccustom  yourself  to  make  snionth  tnciaions, 
und  to  cut  by  drawing  the  knife,  not  by  pressing'  on  it.  At  the 
same  time,  I  do  not  mean  to  say  that  the  circular  opemtion  may  not 
be  well  doDO  in  otlicr  ways.  Somotimcs  the  following  modincatioiis 
are  advisable  ;  they  difTcr  partly  in  tho  shaping  uf  the  stump,  psrt- 
ly  in  tho  mode  of  operating : 

Wo  may  amputate  a  llnih  in  one  pinne  as  if  done  with  an  aie  or 
gnillntine;  this  may  be  successfully  done  on  the  Gngonc  In  the 
fingfirs  wo  prefer  oxarticulntion  to  amputation  ;  but  sometimM 
fingers  aro  thus  cut  oET  by  machines,  such  as  circular  saws,  straw- 
cutters,  etc.,  and  the  question  arises  whether  the  stinnp  will  do  well 
without  surgical  interference  :  it  will  do  so,  but  this  is  merely  od 
account  of  the  anat'-'mical  peculiarities  of  the  fingers,  where  the  skia 
is  adherent  tn  the  sheaths  of  the  tendons  and  to  the  hone,  and  ilo» 
not  retract,  n-hile  the  tendons  retract  in  the  sheath.  The  cicatricial 
contraction  is  concentric,  and  draws  the  skin  together  to  the  ceiitf« 
of  the  divided  bone,  as  we  might  draw  a  fobacco-pouch.  At  oiMt 
other  places  in  the  limbs  the  akin  is  so  movable  on  tlie  fascia«,  and 
the  muscles  on  the  bone,  that  after  an  amputation  in  one  plane  tiie 
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mtiflctes  would  retract  from  Uic  bone,  and  eren  the  skin  would  re- 
tract. After  tlu;  fitunip,  wlierc  the  bone  projects  like  tlie  point  of  a 
cone,  frraiiulute»,  the  force  of  cicatricial  coutraotion  will  draw  the 
skin  and  muscles  forward  if  the  latter  have  not  become  so  united 
witit  the  bone  or  skin  as  to  become  iinniovflble.  A»  this  circular 
amputation  in  one  plane  always  loavca  conical  stumps,  it  is  onlv 
Be  in  tlie  fingers  or  toes. 

Amputation  in  ttco  planes  is  also  of  limited  use.  Hero  ihe  skin 
is  divided  and  turned  buck,  then  the  niuscles  and  hone  are  divided 
in  the  same  pUav ;  (his  leaves  the  btump  covered  by  the  skin  only. 
Whore  the  b-Dne  is  covered  by  many  muscles,  they  will  retract  great- 
ly, carrying  the  sl(in  back  with  them,  so  lliat  the  end  of  I  ho  bone 
will  lie  in  aliout  tlie  same  plane  with  the  &kin-flop;  theo,  in  healing, 
the  skin  becomes  attached  to  the  cone-like  section  of  the  muscles, 
and  we  have  anotlicr  conical  stump.  This  method  is  only  admisai* 
ble  at  pnints  w*]icre  the  muscles  will  not  naturally  retract  from  the 
bones,  or  where  they  and  their  fascia*  have  beconio  adherent  to  the 
bones  and  to  each  other  from  long-continued  precedent  disease.  It 
may  answer  in  amputations  of  the  }eg  just  above  the  malleoli  or  just 
b<'low  the  hrrnd  of  the  fibula,  or  at  analogous  points  of  the  forearm; 
but  the  bkiii-flup  must  be  made  long  enough  to  cover  the  stump 
readily. 

The  circular  amputation  in  thre.^  planeg  first  described,  where 
skin,  musclci»,  and  bone  are  separately  divided,  may  be  done  in  vari- 
ous ways.  For  your  first  attempts  on  the  cadaver,  I  advise  your 
d<iing  it  as  above  desciibed.  Instead  of  the  last  incision  through 
the  deep  layer  of  muscles,  you  may  turn  back  the  periosteum  two 
centimetre»  from  the  level  of  the  first  incision  through  (he  muscles, 
and  then  saw  the  bone;  the  effect  on  (be  form  of  the  B(ump  remains 
the  same,  whether  the  deep  part  of  the  funnel  is  covered  by  perios- 
teum or  muscles.  This  method  may  be  done  someMlint  quicker  and 
more  elegantly  if,  instead  of  the  three  incisiuns  in  diflerent  planes, 
yna  divide  the  skin,  and  then  have  the  assistant  strongly  retract  the 
parts,  while  you  divide  the  muscles  by  thin  layers.  With  some 
practice  you  will  Icarn  to  make  ihe  funnel  just  the  depth  you  desire. 
But  if  your  assistant  retracts  the  soft  parts  too  cner|;elit'ally,  and 
you  divide  only  thin  layers,  by  the  time  you  got  down  to  the  bone 
jon  will  have  gone  too  hi^h,  and  will  have  too  much  Rap.  If  the 
nssistflnt  retract«  too  feebly^  or  if  tlie  soft  parts  are  adherent  to  the 
btme  and  do  not  move  frcelv,  while  you  cut  rapidly  and  deep,  you 
get  too  little  oovering  and  have  a  conical  stump. 

Lastly,  ihe  funnel  has  been  made  by  rutting  obliquely  from  witb- 
ou(  inward  to  the  txine.  But  these  taeliiods  are  not  practical,  and  I 
will  give  DO  jfurlhcr  details. 
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The  circular  out  is  iho  normal  method  for  all  amputations;  it  is 
applicJiljle  to  any  part  of  a  limb,  although  for  exarticuhiliuus  Qaps 
or  oval  seotions  are  more  practical. 

2.  fUtfj  Openüiuus. — From  tho  Boft  parts  wo  make  one  or  two 
flap«  with  which  to  cover  the  aaweil  bone.  If  we  make  one  flap, 
with  a  biiHe  half  the  ciroutafereiicc  of  Uiq  limb  at  the  potut  of  am- 
putation,  ou  th«?  other  ttide  we  usually  make  a  circular  cut  in  oue  or 
two  pbne?.  lu  flu |>araputiit ions,  also,  it  is  desirable  before  sawing 
the  boue  to  turu  back  the  periofiteuiD  about  oue  cciitiaiolre,  and  tti 
saw  tho  baue  about  two  ceutiuietn*«  above  the  base  of  the  Hap,  so 
that  as  the  ntuäelcs  retract  the  cud  of  the  bone  altall  not  prvaa  too 
much  aj^ainst  the  inner  side  uf  tho  flap. 

I  prefer  makinfif  the  Hap  so  tJiat  while  the  patient  Uea  in  bed  it 
shall  haup  over  the  wound  without  being  held  by  auturcs.  The 
lower  part  of  tho  flap  should  he  of  skiu,  the  upi>cr  oC  skin  and 
muscles.  The  best  way  of  doing  this  is  first  to  forni  the  flap  by  aa 
incision  through  the  skin,  then  retract  the  skin  and  cut  down 
tlirough  the  muscles  to  the  bone,  then  by  two  inci-sious  nuike  a  cir- 
cular cut  ou  the  posterior  part  of  the  leg.  The  length  of  the  Hap 
should  be  about  one-third  the  circuiuferenco  uf  the  limb  at  the  poiut 
of  amputaliou,  and  ii6  breadth  about  ouc-haif  tho  ciroumXoreocc,  oc 
ratlicr  more. 

The  single  flap  hns  the  advantage  that  where  the  cause  for  am- 
putation, the  injury  or  ulocr,  or  the  lino  of  dcmarkation  in  gangrene, 
is  irregular  in  outline,  we  may  amputate  lower  than  wh^n  we  per^ 
form  a  circular  opcrutlun,  so  tliat  the  stump  may  he  longer  and  the 
prognosis  lictter. 

I  do  not  think  the  operation  with  two  flaps  hns  any  advantage 
over  tho  circular  mfithod.  We  may  make  two  lateral  flaps,  or  an 
anterior  and  posterior  one^  provided  the  amount  and  form  of  the 
soft  parls  ia  analogous  to  the  circular  amputation.  Ocranionally  in* 
filtration  of  the  skiu  prevents  its  being  retracted  well  nr  turned 
back  ;  then  wo  may  incise  it  in  the  direction  of  the  long  axis.  Thii 
would  make  of  tho  circular  an  opcrutiou  with  skio-fljps,  having  tbe 
funnel  shape  witbio. 

Flaps  for  covering  the  slump  with  skin  alone  are  not  good,  Cor 
long  Aafw  of  this  kind  readily  become  gongrenoua  at  the  edge,  andt 
there  being  no  muscular  layer  between  the  skin  aod  tbe  sawed  end 
of  the  bone,  the  latter  readily  causes  ulceration  and  perforation  of 
tho  flap.  It  is  true,  thia  is  no  ^reat  misfortune,  as  the  ex|)C0etl  por- 
tion of  btjno  either  necroses  and  separates,  or  soon  granulate«  and; 
cicatrizes  ;  but  iu  cither  case  the  cicatrix  becoroea  adhcTcnt  to  the 
hone,  and  the  subseijucnt  uao  uf  tho  atump  may  give  riae  to  tedious, 
ulceration. 
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Tbe  noetltod  of  forming  the  flap«  by  transBxinf^  tho  limb  with  a 
long,  pointed  knifo,  and  tbeti  cutting,  usually  results  with  beginners 
ill  making  i.  muscular  tiap,  which  is  cxrcasionnlly  tongue-Hkf,  ia  cov- 
ered with  too  littlu  skitt,  and  does  not  well  cover  the  wound.  If 
before  culeriug  the  kiiifu  wc  huro  the  skin  strongly  rctnictcd,  and 
pass  tbe  knife  ttut  alongside  the  bone,  we  may  make  good  fla[>s  ;  but 
it  requires  more  ex[K!rience  anri  pmoiice  than  the  former  methods. 
FUp  operations  aro  püSAible  at  any  part  of  a  limb,  but  are  not 
erywhöro  advisable.  Uy  drain  ago- tubes  we  may  lead  offtlie  secro- 
ions^  even  in  Haps  fornifd  from  belnw.  If  the  flap»  do  not  unite  by 
first  intention,  the  after-treatment  is  always  tedious;  for  we  bare  to 
I  guard  against  cicatricial  contraction  rolling  them  in. 
I  3.  Fiuully,  in  a  ihtrd  method,  the  wound  made  Is  between  a  circle 

[  and  a  flap  ;  it  is  called  the  oütil  amputation.  'Jlic  plane  of  incision 
^^of  the  oval  liüs  obliquely  from  above  down  ;  the  upper  part  of  the 
^^Ppval  is  more  pointed,  the  lower  more  rounded.  After  making  the  in- 
^^cision  through  tho  skin,  it  is  to  be  drawn  bnck,  and  the  soft  porta 
and  boDc  are  to  ho  divided,  na  in  tbe  circular  oporntion.  For  am- 
putations the  oval  incision  is  rarely  used,  as  it  has  no  advantage  over 
the  circular  or  tlap  operations.  In  eiarticulations  of  the  Angera  and 
tws  at  the  metacarpo- and  uietalarso-phidungcal  articulations,  or  of 
the  big  too  or  thumb,  the  oval  inciision  is  very  useful.  In  exiirticulu- 
tions  at  the  shoulder  or  hip  joint,  I  would  only  employ  this  method 
when  there  was  not  skin  enough  to  fonn  a  flap. 

^H       I  have  still  Bomething  to  add  in  regard  to  preparation?,  assistants, 
^^  choice  of  instruments,  and  after-treatment  of  amputations. 

W'ldle  the  patient  is  being  auiesthctized,  or  previously  (for  it  is 
hard  to  bring  some  patients  under  anaesthesia  when  their  attention 
I  is  excited  bv  manipuI«tion  of  the  afTertcd  part),  we  csrefully  cleanse 
the  part  with  soap  and  wnter,  especially  at  the  pfiint  of  operation. 
Then  the  bandage  for  preventing  hatmorrhage  is  applied,  and  taken 
off  again  except  the  upper  band.  Now  one  assistant  holds  the  up> 
per  part  of  the  limb,  another  the  lower.  In  amputations  the  operator 
stands  Bo  that  he  may  assist  in  retracting  the  soft  parts,  and  that  the 
part  to  be  amputated  falls  to  his  right;  in  cxartieulations  he  should 
stand  so  that  be  can  himself,  with  his  left  hand«  control  the  move- 
ments of  the  limb  to  be  removed. 

For  amputations  and  exarticulations  of  the  toes,  wo  use  small 
knives  with  blades  fi)ur  or  five  centimetres  long;  they  should  not  be 
too  much  cun'ed  iu  front,  or  the  point  will  not  enter  tlie  joint  readily. 
For  cxarlicula lions  of  the  band  and  foot,  as  noil  as  tor  amputations 
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of  the  lower  half  of  the  forearm  uid  le^,  wo  citoose  a  koife  with  a 
blftde  about  15  centimetres  loiiy;  for  the  upper  part  of  the  ftin^rro, 
tho  arm,  upper  part  of  the  lejf,  and  the  lower  part  of  thr>  thigh,  the 
blade  should  be  from  15  to  25  oontimotres  long ;  for  hiph  anipaU* 
tions  and  exarticolations  of  the  thigh,  it  should  be  35  lo  35  conti- 
metres  long-.  If  you  have  two  Bm.\ll  knives  with  blridps  5  cent!- 
metres,  and  one  each  of  Id,  25,  and  35  cent i metres,  it  wiil  \k  cnvugh. 
In  amputating  I  do  not  like  ubangicg  knives,  and  so  prefer  having 
the  cutting  edge  somewhat  rr)unded  in  front,  so  that  the  skin  majr 
be  dissected  tip  with  the  point  of  the  »ame  knife.  Other  openton 
prefer  doing  Lliis  with  a  aealpet,  then  taking  another  knife  to  divide 
the  mu.sctea,  and  stilt  another  fur  the  periosteum.  For  pushing  h«ck 
the  periosteum,  I  use  a  raspatorium,  though  aomctimes  this  may  bo 
done  by  the  nail  alone.  A  skillpfl  assistant  will  with  his  bands  rv- 
tract  the  soft  {Hirls  sufficiently  to  give  the  opcralcr  room  to  cut  and 
saw;  but  pieces  of  clcnn  linen  may  be  used  for  this  purpose.  Some 
operators  take  pride  iti  ainputatuig  even  thick  limbs  wiib  fm«U 
knives,  thus  pu^hitig  the  simplicity  of  instruments  to  the  uimott 
point,  Tliese  poiuts,  while  not  unessential,  depend  greatly  on  habit 
ami  tradition,  and  each  one  mny  follow  his  own  taste. 

Savrs  for  ampat.iiion  are  usually  bow-sbaped.  The  bow  sitould 
not  be  too  high,  or  it  will  make  the  saw  unsteady ;  the  handle  shouM 
be  brond  and  lie  securely  in  the  hand.  The  blade  should  not  bo 
more  th:m  two  oentimetre«  broad,  and  the  teeth  should  be  bent  out* 
ward,  else  the  saw  will  catch ;  and  it  wll  be  «till  more  apt  to  do  «n 
if  the  aaiii»tant  hohling  the  lower  part  of  the  limb  raise  it  instead  ef 
depressing  it  somewhat.  After  sawing  the  bone|  I  osually  cutoff 
tlic  sharp  edges  with  bone-nippers. 

When  the  amputation  ia  completed,  tho  vessels  are  twisl<?d,  eom- 
prosscJ  with  needles,  or  ligate<l ;  the  instniments  required  for  this 
should  be  all  ready.  In  one  of  these  ways  we  first  eJoae  all  the  »ea- 
sels we  can  fin  I,  then  n^lax  the  elaslie  band  or  toumiqunt,  doing  it 
in  such  a  way  that  the  as-iislnnt  can  renew  the  compression  if  the 
bleeding  becomes  excessive  ;  then  we  apply  acupressure  or  llgatur«« 
to  any  other  arteries  we  see  bleeding.  In  amputatious  of  the  thigh 
or  arm  we  may  hare  renotte  hn?morrhage»,  as  the  valve*  ar<*  insufi- 
clenl.  The  v^-ins  may  be  ligated  or  oomprefisrfd  by  needle«  ;  torsion 
of  veins  is  dangerous.  Arterial  hemorrhage  from  the  medullarr 
cavity  of  bones  is  very  unplfai^ant  ;  it  is  rarely  severe.  T5ut  eitlwtr 
poking  into  the  medulla  with  foreep«  or  firm  pressure  with  a  sponge 
is  dangerous  ;  and  wo  should  entirely  avoid  the  application  of  styp- 
tica^  especially  liq.  fern.  I  advise  h-ttingthe  bleeding  alone  till  all 
other  vessels  are  cared  for;  if  by  that  time  it  has  not  ceased  ipon» 
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tatieouftly,  \vc  may  compress  the  matii  artery  of  the  limb  for  a  while 
wiih  thu  tiiij^cr.  During  the  dressing  wu  shuuld  only  uaa  imvi,  soft 
sponges. 

We  should  wait  till  the  bleeding  is  entiiely  urrestcd  ;  it  is  even 

^■de&ir&ble  to  leave  tho  wound  <^x|»osed  to  the  air  Tora  time.  After 
circular  or  oval  amputalione,  the  wound  in  generally  united  in  a  ver- 
tical direction.  1  apply  from  two  to  four  sutures  in  tl  e  upper  part 
)r  the  wound,  leaving  the  lower  part  open.  I  secure  flaps  in  the 
poeiition  they  are  to  occupy  by  from  two  to  four  stiturcK,  previously 
placing  u  draiiiage-tubu  dipped  iii  glycerine  in  the  wound  across 
the  bunc,  so  that  tbä  two  ends  project  from  the  angles  of  Lbc 
L-  wound. 

[In  arapatulions  at  the  upper  third  of  tbc  leg,  the  spine  of  the 
tibia  is  apt  to  proas  on  the  soft  parts  ;  to  avoid  this,  the  tibia  way 
be  sawed  obliquely  downward  and  backward  :  this  is  easier  than 

[cutting  it  with  f orcein*. 

Instead  of  iipplving  Rimarc/i'a  banda;c;e,  by  whioh  pus  may  be 

[forced  into  ihv  vein«,  or  blood-clotA  there  bo  driven  into  the  rircti* 

[Ution,  we  may  have  the  limb  held  vertically  for  ten  or  Bfteen  min- 
ute^ and  then  tightly  apply  an  clastic  bandage  above  tbc  proposed 
point  of  operation. 

If  skiHe«!  in  finding  the  vessels,  yon  may  ligate  Ihem,  apply 
Ininnge-tube«,  sew  up  tho  wound,  and  apply  an  exact  compression 
ling,  while  the  limb  is  kept  elevated,  and  then  remove  the  clastic 
bandage  ;  but  do  not  try  this  with  your  lirst  operations,  as  it  re- 
quires practice.     It  ia  better,  after  removing  the  bandage,  to  ligate 

kiiny  small  vessels  thai  have  been  overlookc<l,  wa«h  off  the  wound 

f\F\xb  a  four-per-cont.  solution  of  carbolic  acid,  and  then  unite  it 
jxaetly.     The  ligatures  of  disinfected  catgut  or  «ilk  are  cut  short, 

fthe  edges  of  the  skin  are  brought  together  so  that  the  line  of  union 
m.iy  bo  vertical  ;  after  from  two  to  four  drainage-tubes  have  been 
inserted  at  proper  pl.'we«,  so  as  to  remove  secretion  entirely  and  by 
the  shortest  way,  thes«  are  cut  off  level  with  the  skin  and  fastened 
there,  first  salisfying  yourself  that  they  act  well  by  passing  a  two- 
per-cent.  solution  of  carbolic  aoid  through  tbem.  Then  Liater'a 
dressing  is  to  be  applied,  or  the  iodoform  dressing  of  which  we  have 
ftbvady  sfiokcn  ;  the  parts  where  tho  drainage-tubes  are  to  lie,  and 

^tho  end  of  tho  U>ne,  should  have  very  little  iodoform  applied  ;  then 
tho  t«lges  of  the  skin  are  to  bo  united  and  more  iodoform  applied, 
with  greased  cotton  and  gutta-percha  pajver  outside. 

The  stump  should  be  kept  elevated  for  a  day,  then  laid  nearly 

^horizontal.  TTio  dressing  i-«  usually  changed  in  twenty-four  hours, 
iheu,  if  all  goes  right,  uot  for  four  or  five  days,  when  tho  drainage- 
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tnbra  shoiild  be  removed.  After  this  the  <lre8smg  is  only  to  be 
changed  wlit>u  |>enneaUr<J  by  »erretion,  or  from  mme  acfidoiit. 

Normally  the  stump  should  be  enlirt-ly  free  fnun  pain,  rvdncH^ 
and  swelling,  and  tbero  should  be  do  febrile  reaetiou,  except  a 
slight  rise  the  first  and  second  day.  The  sutures  are  generally  re- 
moved at  the  third  dressing  ;  after  a  fortnight,  eren  if  the  «'onnd 
is  not  entirely  healed,  we  may  apply  a  simple  eonipress  wet  with 
Solution  of  aoetatv  of  alumina,  or  some  adhesiTe  slripft.  Tlic  iodo- 
form dreßsing  is  not  usually  chouged  for  four  or  five  day»»,  and  the 
drainage-tube!:  are  then  taken  ont,  unless  aljeorbable  tubes  of  de- 
calcified bone  have  lieen  used,  then  the  dressing  may  be  left  longer.] 

Should  the  stump  awell,  or  the  patient  heroine  feverish,  the  ad- 
hesions of  the  wound  should  be  broken  up  with  the  finger,  and  any 
pus  that  has  collected  be  allowed  to  escape.  If  there  are  neuralgic 
pains  or  frequeaC  twitehings,  subcutaneous  iujcctions  of  inurphio« 
may  be  made 

If  arterial  seeondan/  h^xmorrhftfje  occurs  within  twenty*fonr 
hours,  the  artery  should  be  sought  for  and  closed  ;  if  it  come;*  later, 
in  the  8e<w>nd  or  third  week,  when  the  wound  is  granulating,  it  ia 
best  first  to  seek  the  bleeding  point  and  close  it  firmly  ;  if  this  at- 
tempt is  iinsuccessful,  and  the  hremorrhage  recurs  after  pmlongrd 
digitul  eontpresssion,  the  main  arterv  of  the  limb  should  be  ligated. 

Treating  the  stump  in  the  water- bath  was  attondcd  by  so  roauy 
difiicnlties  that  it  was  soon  giveu  up. 

When  treating  of  eircular  amputations  made  in  one  j^lane.  w« 
spoke  of  the  imfortunalo  occurrenee  of  cnniral  «tumps.  They  may 
be  due  to  unsuitable  incisions  through  the  soft  part«  or  deHcieacy 
of  soft  part« ;  but  these  arc  not  liie  only  or  oven  most  fret"|nent 
causes.  In  marasmic  patients  there  is  sometimes  such  an  atrophy 
of  the  soft  parl-i  of  the  stnmp  that  they  grow  thinner  and  shorter, 
and  sink  more  and  mora  on  the  bone. 

If  we  see  tliat  a  conical  stump  is  forming,  we  may  iippir  adbe- 
sive  plaster  and  weights,  as  in  coxitis,  to  draw  the  skin  down,  or  at 
least  to  aid  the  ounceutric  contraction  of  the  granulating  surfner  by 
freeing  it  from  the  opposilioo.  If  the  patient  bears  this  witbtatt 
pain  in  the  stump  or  fever,  it  may  bo  of  benefit;  but  if  these  symp- 
toms appear,  it  must  be  abandoned.  If,  as  a  rc«uR  of  oslcnmyelilis 
extensive  necrosis  of  (he  stump  oeotirs,  it  is  indeed  shortened,  but 
the  osteophytes  which  have  formed  prevent  too  much  sfarinkngc, 
and  thoy  do  not  atrophy  for  years.  My  experienc«  does  not  show 
that  the  stump  becomes  less  conical  by  the  detachment  of  the  seques- 
tnim ;  usually  an  o|>eration  is  n^quired.  ]  split  the  m&ss  of  granuU- 
tious  upward  into  the  skiu  and  downward  to  the  bone,  then  push  che 


AFTER -TREATMEXT  OF  AMPUTATIONS. 


816 


lati 
■the 


KUI 


torium  aloDg^  the  bone,  acporating  the  periosteum  and  Oätcu- 
ihytes  from  the  bone  bo  tar  into  the  soft  p&rts  that  thoy  may  cover 
e  stump  of  bone  which  ahall  b«  left.  In  sawing,  I  use  a  chain-saw 
whose  ends  i  bring  out  above  while  the  loop  \h  around  tho  bone. 
Id  limbs  with  tivo  bones,  this  subperiosteal  rcsociion  or  ampntatton  is 
no  on  both  bones.  Cure  must  he  tnken  that  ihe  secretion  from 
;ho  periosteal  canal  from  which  the  bone  is  removed  has  a  free 
pe  ;  it  is  mach  inclined  to  close  in  front  by  first  intention  ;  then 
pus  may  C4)llect  deeper  in,  decompose,  and  cause  osteomyelitis.  1 
had  such  an  unfortunate  case  in  the  arniy-ho^pital  at  Mannheim,  in  a 
soldier  who  was  amputated  successfully  for  a  severe  injury  of  the 
knee,  and  fmally  di<;d  iu  this  way.  At  that  lime  I  did  not  know  of 
this  daa^^er  front  subperiosteal  resection  of  an  ampututiou-stump,  all 
the  previous  cases  thut  I  bad  operated  on  in  this  way  having*  done 
eU. 
Obsemtion  of  old  am putaiion -stumps  shows  that  they  change 
Donaid^rably  in  the  course  of  vears:  somo  grow  very  thin;  the  mus- 
cular covering  or  flaps  atrophy  from  disuse,  so  that  only  the  skin 
mains.  In  the  course  of  years  moat  slumps  become  conical  even 
if  covered  with  skin  alone.  Tliis  is  the  more  certain  to  occur,  the 
more  poorly  nourished  and  murasmio  the  patient,  and  especially  in 
hose  who  have  been  amputa  ted  for  caries  of  the  jcint,  and  who  subse- 
quently have  caries  of  other  bones  or  in  the  stump,  or  pulmonaiy  tuber- 
culosisor  lardaceous  disease.  The  bones  of  such  stumps  atrophy,  and 
their  cortiiral  layer  becomes  thin.  Short  thigh-stumps  are  about  the 
only  exception.  If  these  are  used  much  in  walking,  tho  muscles 
going  from  the  pelvis  to  the  thigh  develop,  the  skin  and  cellular 
tissue  participate  in  the  good  nutrition,  and  the  slumps  become 
larger  than  tliey  were  shortly  after  the  operation.  From  most  old 
amputation-^tumns  being  covered  only  by  skin,  while  the  muscles 
have  disappe-ired,  some  have  asserted  that  it  is  entirely  useless  to 
employ  muscle  for  covering  the  stump  ;  but  we  have  alrt'ady  shown 
that  tlicy  would  not  hca]  so  well. 

In  Lecture  XX.  wc  treated  of  neuromata  iu  the  amputation- 
stump. 

Regarding  the  proijno«!»  for  amputations,  we  can  only  say  in 
eral  terms  that  they  are  tho  more  dangerous  the  nearer  they  are 
to  the  tnmk.  Much  depends  on  the  general  condition  of  the  patient 
at  the  time  of  operation.  Amputations  for  injuries  are  always  les« 
successful  than  those  made  for  chronic  diseases;  but  in  each  case 
there  are  manv  points  that  we  will  not  lose  our  lime  alxint  here. 

Surgeons  pay  too  little  attention  to  the  subsc(|uent  fat«  and  the 
artificial  limbs  of  those  they  amputate.     You  will  hear  many  com- 
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plftinls  from  tlio&o  pHtienta,  Pains  in  the  stamp  nrith  azoh  change 
in  the  weaibcr,  exuuriuiions  of  the  cicatrix,  i>re8sure  uf  the  arcittciul 
limb  at  oul>  pUica  or  another^  and  coD»taiil  repairs  uf  il,  are  the  must 
frequeul  cotupUiuts.  Surac  »uffor  fur  years  Irutu  the  sensation  of 
etill  having  Ihuir  linih  ;  for  inst^mcc,  after  amputation  of  the  ihigh 
they  exduirn  :  "  I  huvo  u  pain  in  the  littlo  ton  ;  the  bigf  toe  is  heiag 
torn ;  my  foot  lies  in  a  bad  position,"  etc.  During  the  Brat  days 
and  weeks  after  amputation  these  sensations  are  the  rule,  and  are 
GO  decided  and  strong  that  by  covering  the  stump  wo  may  deccivo 
patients  fur  wcelis  about  the  loss  uf  their  limbs;  but  I  huvo  seen 
patients  who  had  the  same  sensations  after  years. 

As  regards  the  substitute  for  the  limb,  much  depends  on  the 
patient*»  position  in  life  and  his  means,  not  only  for  buying  a  limb, 
but  for  keeping  it  in  ropiir  and  replacing  it  when  worn  out. 

Artilicial  arms  and  well-imitated  bands  are  articles  of  adornment 
and  luxury.  Active  movements  of  the  fingers  have  not  been  attained, 
but  mechanism  fur  grasping  has  been  arranged  with  springs  which 
are  opc-nud  by  the  utlier  hand.  I  will  not  cuter  into  more  detail 
For  the  arm  or  forearm,  a  workman  may  have  a  leather  case  held  id 
place  by  straps,  and  having  a  solid  piece  of  wood  at  ils  lower  end, 
into  which  may  be  fastened  hooks,  etc.  On  Sunday  he  may  put  on 
a  hand  carvefl  from  wood.  It  is  astonishing  what  intelligent  persona 
nan  aci'oroplish  with  such  apparatuses.  I  have  a  Ion:;,  bcautifullT- 
written  lettor  from  a  man  fur  whom  I  amputated  both  hands.  Be 
was  an  engineer,  and  got  his  hands  caught  and  crushed  in  a  nipidlv- 
revolving  water-wheel.  Subsequently,  without  handa,  he  earned  his 
living  by  writing. 

As  regards  the  lower  limbs,  there  are  few  8tiim|is  on  which  the 
patient  can  bear  the  entire  weight  of  the  bodv;  and  these  are  the 
stumps  after  amputations  and  oxarltculations  of  tho  foo(^  and  sotne- 
timcs  after  cxarticu  la  lions  at  the  knre.  In  all  othf>r  oases  the  pa- 
tients rest  on  the  oomJylea  of  tho  ttbia  or  tubpr  isrhti,  which  bony 
parts  arc  supported  on  a  firm,  cushioned  rinir,  which  form«  the  upper 
end  of  the  shield  of  the  artificial  limb,  and  into  whii-h  the  atump  is 
introduoe<l.  After  amputations  of  the  leg,  it  is  desirable  to  divide 
the  weight  of  the  body  on  these  two  points.  Another  wav  is  for  a 
patient  whose  leg  has  heen  amputated  to  rest  the  bent  knee  on  a 
wooden  leg;  this,  of  course,  prevents  any  motion  at  the  knee-}oint. 
In  regard  to  the  construotion  of  arti6cial  limbs  and  wooden  leg»,  I 
will  say  nothing,  eseept  to  add  that  for  their  use  a  nertain  amount 
of  skill  and  intelligence  is  required,  as  well  as  pecuniary  menns  »or 
attending  to  the  repairs  so  often  required  by  any  nrtifieial  HniK 
Hence,  for  working-people,  as  moat  of  our  hospital  patientA  are,  it 
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li^ttcr  to  linve  finn  woodon  legs.  Even  many  from  the  higher 
tbaveft,  who  hitve  been  amputatetl,  and  have  worried  over  artiBciol 
limbs  for  yearn,  fiiially  resurt  tu  wocMlea  legs.  Walking  with  an  ar- 
tificial leg  and  a  woodt^n  one  diffors  so  much,  Uiat  uiie  who  has  been 
accustomed  to  the  latter  for  years  can  ouly  use  tbu  funni-r  after  very 
patient  trial. 

Simple  as  the*  Operations  fur  amputation  and  exarticnlattnn  now 
•eom,  wu  muit  rt-mfiuber  that  from  JiippocrateH  to  tbo  present  time 
progress  has  constsntiy  been  made  in  tbetn.  That  large  portions  of 
limbs  could  bi.>  lost  without  dan^^r  to  life  was  first  taught  by  their 
spontaneous  dotachmnnt  by  gangrene  ;  the  first  ampuNitions  were 
made  for  the  purpose  of  removing  such  gangrenous  limbs,  and  the 
bone  was  sawed  at  the  line  of  demarkation.  The  indiiations  for 
Amputation  gr«w  vt-ry  slowly.  What  especially  retarded  the  intro- 
duction v!  this  Operation  was  not  knowing  how  to  check  the  hn?mor* 
rhagc  with  certainty  ;  styptics  and  the  hot  iron  answered  for  the 
leg  and  forearm,  but  not  elsewhen*.  Hence  the  progress  of  ampu- 
tations depended  on  ihat  of  the  rocthods  for  arresting  ha-morrliage. 
The  greater  amputations  were  only  ventured  on  afttr  the  introduc- 
tion of  the  ligature  and  tourniquet.  Ilie  metbtid  of  amputating 
limbs  by  strangulating  them  with  a  ligature  was  first  introduced  by 
Gui/  de  Vhuuliac  and  improved  by  Ptoucqvct.  Of  late  this  method 
has  been  tried  again  by  tbe  hcraaeur  {C/iassaiffnac)^  the  galvano- 
cauBlir  (  Von  Bntnn),  and  (ho  elastic  ligature  {JJittif),  but  ha»  met 
with  little  popularity.  Later  surgeons  particularly  directed  their 
attention  to  amputating  as  rapidly  as  possible,  so  as  to  cause  the 
least  pnin,  ami  to  dividing  the  soft  parts  so  as  to  avoid  coniral 
BtunipN.  Now  thnt  we  have  anmathetica,  and  can  avoid  hicmnr- 
rhnge  by  the  clastic  bandage,  rapidity  in  amputalions  and  exarticu- 
latinns  is  a  matter  nf  small  moment  Attention  is  turned  to  the 
formation  nf  the  stump,  and  since  the  bcgiuning  of  this  century  to 
attempts  to  secure  healing  by  first  intention,  and  especially  lo  the 
avoidance  of  any  infection  from  without  or  from  tfie  secretions  of 
the  wound,  and  to  escaping  pyiemia,  the  roost  dangerous  enemy  of 
amputations.  Ilie  hitter  points  now  chiefly  claim  our  attention,  and 
recent  proposed  changes  in  the  method  of  operating  all  have  them 
in  view. 

The  first  method  which  was  used  in  Cet$w'a  time  was  a  circular 
incision  with  retraction  of  the  skin.  This  was  graduallr  improved 
on.  LoirdhurH  (1679)  is  usually  regarded  as  the  originator  of  the 
single  flap,  which  mctht^i  was  pcrfectdl  by  Verduin  (IGt'O).  Jinva- 
(oh  and  Vtrmule  arc  said  tu  have  been  the  first  to  use  two  flaps, 
68 
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The  oval  amputation  was  first  made  by  Scoutetten,  Vou  will  find 
TOry  accurate  accounta  of  amputations  in  SprefigtTa  Liatories  of 
operations,  and  in  Linhard  excellent  work  on  operations,  wliich  I 
cannot  too  highly  reoutnmend. 

RESECTI0K8. 

I  will  non-  make  a  few  general  retnarks  on  resections.  As  preri* 
ously  stated,  sawiiig,  chiseling,  or  gouging  out  diseased  or  injured 
pieces  of  bone  from  the  body  of  tli<j  bonus,  is  callvd  **  resection  ia 
the  continuity."  Moat  Operations  of  this  nature  were  mentioned 
when  treating  of  complicated  fractures,  necrosis,  or  caries;  ns  were 
the  so-called  osteotomies  for  orthopedic  purposes.  A'ou  will  see 
these  operations  so  often  in  the  clinic  that  I  will  not  describe  them 
here;  tliey  are  mostly  simple.  The  indications  for  them  appear  iiaxa 
what  has  been  said. 

We  have  also  spoken  of  "resections  of  joints."  I  have  already 
told  you  that  these  operations,  which  in  cit'il  practice  occur  espe- 
cially for  caries,  have  dilTereat  results  and  indic-atiuus  for  each  joint. 
The  same  Is  true  of  resections  of  joints  in  gnusLot- wounds ;  each 
joint  has  its  special  resection  history.  Resections,  cspeciully  rcseo 
tions  of  whole  joints,  ere  of  much  more  recent  date  than  amputations. 
The  ßrst  excision  of  a  carious  head  of  a  humerus  was  made  by  TTAiV«, 
1768;  resection  of  the  olbow-joint  by  Moreau^  K8Ä;  of  the  bead 
of  the  femur  by  White^  1769;  of  the  knee-joint  by  Park^  1789. 
But  at  first  these  operations  were  not  popular  ;  they  were  said  to  be 
too  difficult,  tedious,  and  jminful,  and  it  was  thought  that  the  final 
results  would  nut  be  good.  It  is  only  within  the  past  thirty  years 
that  they  have  been  accepted  by  surgeons,  and  the  methods  of  their 
performance  are  still  being  improved.  At  first  it  was  merely  at- 
tempted to  remove  the  affected  portion  of  bone  without  loss  of 
the  litiib,  so  that  tbo  parts  might  heal.  Later,  attempts  were  mado 
to  rctnio  the  function  of  the  false  joint  left  after  the  lesedton,  by 
judicious  selection  of  the  lines  of  incision,  method  of  operating,  and 
after-treatment.  Surgeon?  eve«  went  so  far  us  to  excise  stiff  joints 
that  were  all  hejiled,  so  as  to  substitute  for  them  movable  fUlse  joints. 
Poaaibly,  for  a  time,  we  held  too  hopeful  views  of  what  was  attain- 
able by  these  operations ;  but  wonderful  cure«  have  been  accom- 
plished, and  with  the  increased  attention  now  given  to  tUem  we  ma^ 
expect  the  indications,  mode  of  operating,  prognosis,  and  after" 
treatment  to  be  more  defined. 

In  resections,  tbo  incisions  should  be  sn  ihreclcd  that  nn  Urge 
vessels  or  nerves,  and  as  few  muscles  as  possible,  may  be  injured, 
and  still  space  made  for  freeing  the  joint  and  sawing  the  bone. 


BESECTION& 


When  t>iese  operations  were  first  don<»,  tbey  seemed  so  difficult  that 
it  was  tlioiiglit  the  joint  s^iould  be  exposed  by  large,  deep  flaps,  so 
that  liganieTits  and  muscular  insertions  could  be  readily  divided,  and 
the  ends  of  the  bones  sawed  ofiT.  Later,  as  more  was  thought  oi 
making  a  useful  jainf,  the  operation  was  more  carefully  made; 
oblique  sections  of  tendons  and  large  wounds  were  avoided ;  the 
periosteum  was  preserved  as  much  as  po&sible,  and  also  its  connec- 
tion with  the  muscular  insertions,  by  using  the  raspatorium  iubtcad 
of  the  knife;  and  in  chronic  iuOammations  operation»  were  done  in 
the  tliickencd  tissue,  where  they  were  followed  by  less  inflammation 
and  febrile  reaction  than  in  healthy  parts.  J},  von  Langenbeck^  more 
than  any  one,  developed  the  indications  for  resections  of  joint?,  and 
perfected  tbo  methods  of  performing  them  ;  he  also  introduced  the 
simple  longitudinal  incision,  which  is  now  generally  used  for  resec- 
tion of  the  shoulder,  elbow,  and  hip  ;  for  the  knee  an  anterior  flap 
is  nmde,  with  a  broad  base  above. 

The  iustrumeuts  used  fur  resections,  oxc<^pt  the  chnin-saw  (of 
•/i?i?Wiy),  are  the  same  as  recommended  by  Von  Langenbeck :  astrong 
knife,  live  to  seven  centimetres  long,  with  straight  edge  and  thick 
back  ;  this  knife  is  introduced  to  the  hone,  and  the  entire  incision 
made  at  one  stroke;  with  a  broad,  small,  more  or  less  curved,  half- 
sharp  raspatorium,  the  periosteum  i^  scraped  from  tho  bone;  the 
articular  ligaments  and  some  mtiseular  attachments  cannot  always 
be  detached  in  this  way,  and  have  to  be  divided  close  to  the  bone. 
When  the  ends  of  the  bone  have  been  entirely  denuded  of  soft  parts, 
they  are  sawed  off»  being  held  by  bone-forceps,  while  the  soft  parts 
are  held  bank  with  blunt  hooks.  Sharp  edges  of  bone  are  to  be 
removed  with  hone-nippcra. 

Bi>fore  the  operation  tiie  patient  is  aniesthetized,  and  the  limb  to 
be  operated  on  is  rendered  bloodless  by  the  elastic  bandage  and 
carefully  cleansed.  After  the  operation  the  hfemorrhage  is  to  bo 
carefully  checked,  and  the  wound  washed  with  new,  clean  sponges  ; 
then  the  limb  is  placed  in  an  apparatus  to  keep  it  perfectly  im- 
movable, but  not  too  tight.,  nllowing  the  wound  to  be  free  and  the 
secretion  to  escape  readily;  the  patient's  position  should  bo  easy, 
and  changed  without  disturbing-  the  dressing, 

I  have  not  found  it  well  to  HH  the  wound  with  charpie  and  apply 
a  bandage  before  loosening  the  pressure  above  the  wound  ;  far  in  so 
doing  tho  whole  blindage'  is  so  filled  with  blood  that  it  must  bo  soon 
renewed.  I  prefer  first  t-liocking  the  bleetling  completely  by  liga- 
tion, acupressure,  ice-water,  etc, ;  then  I  introduce  drainage-tube», 
dipped  in  glycerine  or  carltolie-acid  solution,  to  conduct  the  secretion 
into  vessels  placed  beneath. 
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When  poa&ible,  I  apply  a  plnster-of-Paria  bandage  before  the 
operation,  make  openings  uf  Che  proper  size  at  the  point  of  opem> 
tion,  then  slit  the  bandage  dowu  one  Kidc  when  it  18  dry  oud  remove 
it  for  the  opcraliou,  aod  have  a  plaster  ahell  to  put  oq  after  ibo 
operation,  in  which  the  liiub  can  be  suspended  or  kid  on  a  HU*$ 
supporting  splint.  Other  operators  prefer  prepared  wooden  or  iron 
Bplinta  ;  the  same  end  uiay  be  attained  with  the  most  varied  ma- 
(eriala.  After  resection  of  the  bip-joint  no  bandage  is  usuaDy  re- 
quired, extension  by  weights  aoaweTing  tlic  purpose.  In  some  cases 
1  have  found  Linter'»  dressing  very  useful. 

Resect  ion- wounds  are  always  rather  ooinplicated  excavated 
wounds;  they  always  heal  by  granulation  and  suppumtion  after 
a  long  time.  This  is  bad  for  resections  in  feeble,  maraäiuic  patients; 
moreover,  in  such  patients  we  are  never  certain  that  caries  will  not 
attack  the  adjaceut  bones  or  the  sawed  surface,  or  that  the  wouitd 
will  not  ulcerate. 

The  shorteet  time  for  healing  after  resection  will  probably  be 
two  or  three  mouths.  Indolent  iistuke  often  remain  fur  months  or 
years. 

Recently  great  attention  has  been  paid  to  the  final  result  of  n* 
sections  of  joints.  The  resulting  fulse  joints  may  beeome  so  relaxed 
that  they  oaunot  be  actively  nioved^  and  the  limb  hangs  useless; 
other  loose  joints  are  somewhat  movable  ;  then  there  are  joints 
which  have  nearly  normal  mobility  and  power ;  and  lastly,  aochy- 
loaed  joluts,  which  are  nevertheless  more  useful  tliaa  the  first  loeii* 
tioned. 

The  final  result  depends  greatly  on  the  amount  of  bone  removed, 
the  amount  of  regeneration  of  bono,  the  care  observed  in  dividinfr 
the  muscular  insertions,  and  the  muscular  power  of  the  patient;  it 
ia  also  greatly  influenced  by  gymnastic  exercises,  electricity,  baths, 
and  applicatiou  of  suitable  apparatus,  Rut  as  these  vary  with  the 
diifercDt  joint«,  and  di^ereut  metho<ls  and  ap|uiratufl  ara  required, 
these  matters  cau  only  be  explained  when  treating  of  resection  of 
ipdividual  joints. 

Prognosis  as  regards  life  is  the  same  as  in  amputations.  Rcseo- 
tions  on  account  of  caries  usually  run  a  more  favorable  course  than 
those  for  Jujurieti.  The  danger  increases  with  the  proximity  to  the 
trank.  [But  here,  even  more  than  in  amputations,  bas  Listerisro 
proved  beneficial.  Under  this,  and  the  treatment  by  iodoform,  the 
period  required  for  heating  is  very  much  Lesaened.] 
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inNtniiH.i\-o  naUor.  Ttiu  Ut-iHirt«  on  the  Fro^ws  of  Mciju.'iiiii.  «ritten  by  idcq  Bf«ciall]f 
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»ub«cn{jtion  prioc  of  tho  J'^iikxal. 
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Jonriul  of  it*  cJau  la  AmerioA.  Illuatn^n«  an  moro  tvcviy  f^vca  lliuii  iu  oiMt  jounml«, 
uid  Kre.  wt  K  rule,  muob  ben«r  «x«out«d. 

To  tliD  |ihvNiL-inn  »ho  dwira  to  keep  xbmMt  of  tb«  time«  in  medictne  «nd  tmnmj,  Tit« 
Net  Tobk  Medical  JaiiH.Mki.  U  ui  iiidlDpeniuiblu  rciuisilc,  uid  to  tlir  Auviimiiiirk  wh» 
wijdiM  lo  ruai'li  tbo  muJii'sI  iirafii^iiiin  it  in  n  mtHlium  M^<xlnd  U^  iX'Ue,  ns  ITa  n))>iilly  lucrvaa- 
ing  oircululoQ,  dJ^iribiiCud  tJirou;{lioiit  thu  futiro  Ciii<in,  irili  ubumiiuiü^  piuvB. 
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The  bistoj  of  tbta  Jovreai.  irbloh  is  now  in  iu  Mrrcnth  yemt  of  i-ublicntinn,  hM  bean 
otM  of  pwnjmiion^  «id,  under  ua  preMcnt  edttorial  nuniwMiWDt,  tlicre  cah  be  no  doubt  that 
it  wUl  pruem  And  iooieM«  tbo  roputotloo  »\naiy  ostAbÜ^td. 

Thu  JormwAL  b  not,E*{U  oim«  nvlg^ht  Indiotito,  »oli-ly  for  Atxvinlifhi,  but  It  appenh quite 
an  BtroniflT  l<i  tiw  genenl  pncUtloner.  to  whom  it  is  an  inViiIigiible  aid,  in  Unit  it  mablMliim 
to  bocitDiQ  oonvoraant  with  tba  advanoo«  in,  and  Ibu  lid-ialun*  of,  dt^nnslology  und  iiypht- 
liyrapby.  DoTut»d  to  the  diaeoMS  indlociled  in  its  title,  the  Jorut^t,  will  be  comribuietl  to 
by  the  moat  ominent  dennatolOfuM  And  typhi! o^rntphen  in  thU  oountir,  Wbcocrer  tb« 
subject  nqidns  iUustratSoii,  woodcut»  or  chfotno-  lithofimph«  will  be  employed. 

Letten  ftnm  Europe,  ono  or  mtire  of  which  will  appear  in  eiu-b  ij-nu;  uf  the  Jouxxal. 
will  kwp  tbfl  leader  intinrme'i  of  the  ativancoa  in  this  dcportitMint  »f  iu«!dit;iiic  at  thi.-  ^rrat 
mudlonl  centers,  Vionna,  Berlin,  ami  PariH. 

A  feature  of  tbe  JotntWAL  will  be  tha  pnbtiootloa  of  abatnota  of  trutalattona  of  aotsbk 
P«p«t8  and  aaleotionA  from  forciim  jonnuUe. 

Due  promiaenc«  will  bo  fr^rea  to  Sot-lety  Tranwrtlon«,  *nc'iwlln|r  paper»  rrpd  and  ilu- 
diseuniona  had  thereon,  so  far  aa  tbcy  have  a  beanu^  u|«n  Ute  »ubjoLt«  lu  «hiHi  lli«  paji^ 
of  tba  JotiKEAL  ara  dovoted. 

Botb  tbe  editora  and  the  pabtUliera  will  put  forth  ererT*  effort  to  make  the  JoiriurAL  to* 
Etmctire,  «ttnodva,  and  »  rapraaontatlva  ooo  of  its  cUm  ;  and  tbcr  fioi  Aa>urod  that  every 
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Prafeswir  at  OnlK)fM>dii^  Sur^rv  und  Cliuiüftl  Surgi-ry  In  IMWuc  OiisplLj  VvdUxl  (U> 

lege;   i'ouNtiltiDi;  Siir^ron  to  rtelle^iic  Hoftjtilitl,  CliaritT  IJovpiUl,  Bl» 

ElintiL'tLV  Uod^tiul,  NoKlwosierD  DtupcQMr;,  «I&,  He. 

Uteond  edition.     JterUed  and  enlarged.  . 

"  Ibis  editiuD  hwt  been  thorouglily  revued  ood  rcoiriiRfred,  aa'I  the  kiT;J«c1* 
cLuuificd  iu  tlie  anutomioal  und  patbotugio«!  order  of  tlicir  dovelopme&L  Monr 
of  the  chai/ters  hiive  been  etilircly  rewriUeii,  fuid  several  new  ones  added,  Ud 
ibit  whole  vot\  brungbt  up  to  the  prceent  liiue,  witb  all  thü  Ql-w  hnproraaciua 
that  have  bocn  rlevelope»!  in  tliia  department  of  »nirffcry.  Manr  new  en^rraTtiif» 
buvc  brail  added,  eai'b  illnatrating  some  »pfcial  puiul  iu  practico.'' — Author* 
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N0TJCB3  OF  FVRilSR  KDJTtOXS. 

**Tbc  oatne  of  tho  anihar  U  a  üuflictont  (ni*niitM  nf  Irv  eiocIIniM,  at  im 
America  or  elsrwbcre  hit»  dnvoti-tl  «uoli  uarcmitUn^  atb'ution  for  Ut«  pa«l  lliHt;  JWar*  to 
thU  deparaneat  of  siirp-r;,  or  glren  lo  the  profet^OD  m  nmny  oew  tntltu  aoid  ta«a  m 
applying  to  tbu  palboli*^  uuil  ci'catiueiit  of  ilefortniliei'.'' — DWrm  Lannl. 

"  Dr.  Saynj  has  alampwi  hia  iadlviiluality  on  üvetj  part  of  liis  book.  PnMrawd  nl  a 
larile  for  miMJuinlcs,  be  baa  admtnibly  utilized  It  ia  eo  modiMnp  the  itiTcniiuui  of  oUmm 
aa  to  aake  dieia  of  far  f^reaier  practical  value.  Tb«  oai«,  (paiii-acv,  mid  in-nrwvnam 
«liii.-li  ho  cihlbii«  in  fullilltn^  all  ibe  oonditiooit  occcaaary  for  aiMxcM  lo  tlie  ttf«UacM 
of  thia  trooblci^omu  cIom  of  ca«ca  ate  worthy  of  all  ptalM  and  hallllkm." — /Mratl  Jbater 
of  Mediätu, 

"  \\»  luachloK  U  Kmnd,  and  tbe  orifrinaKty  througboul  xttt  p1«aiiin^;  In  a  word,  ■■> 
man  abouM  attempt  the  Irmltnonl  of  d^rorrciitir?  of  joint  affcrtiuns  wltboiit  being  faraiBar 
wilb  fli«  vjewt)  vuutain«!  in  Ilicdc  k-cturv»." — Canaiia  J/atic<ii  and  Hurgieat 


HKCEKTLY  ISSUED,  A  hKW  EHITIOX  OF 

A  PRACTICAL  MANUAL  ON  THE 

TUEATME^'T  OF  CLUB-FOOT. 

FottrtA  sditien.    Enlarged  and  corrtetrd. 

By  LP.n'I?  A.  RA  VRE,  U.  D., 

Pivtcesor  of  Ortbopcdic  ScrjEt-ry  In  Uelhrqe  Uonpital  Ucdical  CoUcg«;  Sori^Kin  le  Drib 
Ftie  uid  Charity  lloxpitaU,  etc 

I  ToL,  l^iDo.     niuFtroted.     Clotb,  #1.». 

"  The  objM't  of  this  work  ia  to  ooDvey,  in  aa  codcIm  a  manttur  em  posaähW,  all 
tbe  (iractical  infumiation  and  inatniotian  neoemary  to  enablo  the  i7«<n«>rn]  |irftrti- 
tioiicr  to  apply  tbat  plan  of  treatment  wbieh  has  been  ao  Micr«»8fTil  in  nty 
tiaDda."— i¥(/iKM, 

"  Tbo  book  will  rcry  well  Mitisiy  lb«  wuta  of  tbe  maiorily  of  RHMnl  pnctlt 
for  wboac  oae,  aaatalcd,  it  ia  intctidod."— AVw  JWjI;  J/edltal  JifumaL 
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EWALD  (C.  A.).  Lertiirt?«  on  thi-  Diwaws  of  the  Sioinaf^h.  By  Dr.  C. 
EnnM.  Professor  of  Patholoiry  and  Thi.-raj»viitic«  in  the  PnivorMty  of  IWrlii 
fU\  Tranalal^d  from  the  Goniinn  h\  (-jK'i-inl  penniwion  of  thi»  author,  li; 
Morrit«  Manjjes.  A.  M.,  M.  I>.     (  /«  prt»*.} 

KI.INT  (AUSTIN).  Mcdiral  Ethiojt  ami  Ctiqiiette.  Coromeatjiriv»  on  thi 
National  Cod%?  of  Elhicf.     iSiito.     Cloth,  61)  roots. 

FLINT  (AfSTIN).     Mediiine  ol   tho  Fiitnre.     An  Aililr«iw  prvpnTod  (or 

Annual  MtH*tin»f  uf  the  Britinh  Mwlirnl  Association  in  IH.1(1.     >\  itii   Portf»! 
of  Dr.  Flint.     1'2inu.     (.'loth.  $1.00. 

FLINT  (ACSTIX,  Jr.).  Text-Book  of  Hiiraao  Phyaolw;  danpcd  for  tht 
r»i<  of  PruvtitiMiien)  and  i^tudeiit;«  tif  Medicioe.  luaslnileu  »Uli  thrM 
hundred  und  f>tst«-vn  WowU-ni^  and  Two  Plntos,  FMrlli  r4in«h  iwlii4. 
Iif:pvr)al  a«<i.     Cloth.  t<1.iK>:  *hw\K  |7.00. 

FLINT  {Al'HTIN,  -Ib.).      The   Phy>iolo{tipal  EfleoU  of  Severe  «nil   l'rocr»cti 

MiiitoulMr  Excrcitte;  with  S]>e<-ia1  Het'crence  to  \ir  Indnenoc  upon  tlio  Ext 
tion  of  Xitroi^en.     ISmo.     Clolii.  |1.00. 

FLINT  (Al'STIN.  3k.).  Tlic  Smiroe  of  Mnw?ti)ar  Power.  Arirumrol*  aud  Cnn- 
cliiaionH  (IraM'ii  from  Obi»ervatiün  ii]n>ii  the  lluiimn  Sobjcct  nudcr  OikntlHiijtii 
of  Re<t  and  of  Mu^nlar  Exerolw.     IStuo.     Oloth,  $1.00. 
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FLINT  (AL'tJTIN',  Jr.).    PlivMotoKy  of  Mail.    Dv«i|rn4xl  to  rvpivü«iit  tbe  Exitb- 
iu^  älBle  vt  Ph V -ttuloff it-al  ScivDOu  a»  upptiod  to  tlie  FuDi'tiuuduf  t)iu  tlumuu 
|l<>dy.     Cuiiiplvlv  ill  5  vuU..  8vo.     Per  vu!.,  olylli.  ^.5M  ;  sliwtii,  t&.S<A 
%*  Void.  I  ant]  II  cjui  Ira  had  iu  t-lniJi  atiil  itliet'p  liindin):;  V<>1.  Ill  in  «Ueep 
ouly.     Vol.  I  V  i»  ut  prtiMiat  uut  uf  priiiL 

FMNT  (.\[.'HTtN,  Jk.).  Mmtunl  of  Chviiiical  Exaiiiinuliu»»  of  tlio  Urine  iu 
Oiseasv;  with  Bri^-f  UiructtuUi)  for  Itm  EsiiiiiiuiiUou  of  llie  UK>»t  C'uiittiiuti 
Varieties  of  Urinarj'  Cnlonll.     Kovit««<l  oiliLiuu.     IStiiu.    Clüth,  #1,00. 

KUSTKK  (FRANK  P.i.  Ulmttriitvd  Ei)fycUMHi''lic  M«lic«I  DictintiHry,  Uiti« 
II  Dictiutiarjf  of  tliu  Tt-i'hnii'Jil  Terinc  u^tnl  t)v  Wrilwn?  mi  Mvlicliu!  niid  lliu 
CullattTal  S«ienL>t<s  in  t1it>  Lntin,  Engti^li.  Frt<ri(.-li,  uli<l  («(■riiwiit  l:4iiigiiKf{e». 
This  work  will  be  isoiniik-lwi  in  fwiir  uiIuniL-r*.  (Satit  hj/  fuimrnjitiint  only.} 
The  wrirk  will  conMst  iff  Four  VuliimoÄ.  An«!  will  ho  »-.l«)  In  Part«;  Tliree 
I'arfc^  lo  h  Volume.     Nin»*  Part»  are  now  r^mly  fur  delivery. 

FOFRNIEU  (ALFRKDi  Svphilin  ami  Marriftgii.  Trnntilnt«!  hy  I'.  Alh«ri 
Mormw.  M.  U.     8vo.     (.tl'oth,  $2.00;  shifep,  $3.00. 

FKEY  (IIEINRIOU).  Tlit  Hi^tolopy  and  nislochomiiitry  of  Man.  A  Tieatin» 
on  the  Eleiiiöntä  of  C^mipit-itiuii  iind  Strurtiirv  »if  th**  HiimHii  Bwty.  Tnin«- 
latetl  from  the  fiiurth  (ivrinnEi  i.Hli[ioii  hy  Arthur  E.  J.  Barker,  Si.  !>.,  mid 
reniHMl  1iv  the  uuthur.  With  t(U6  F.iigrii^iii)it<  ud  W(K»d.  Hvo.  Clotli,  f5.<H); 
ftheep,  $6.00. 

FKIKDLANDEU  (CAUL).  The  U«  of  tl.o  Mi.iros^iop«  in  tMiniral  and  Panh»- 
I<>;rii'-a1  Exam i nil tioos.  Heoond  ddttion,  eiilnrgtd  iinii  improvi»),  with  a 
Cliromo'lithtigi-aph  Platu.  Trant'laled,  with  the  pennistiion  ot'  thr  author, 
by  Henry  O.  Cov,  M.  1».     «vo.     Cloth.  #1.00. 

FPCIIS  (ERNEST).  Text-Kook  ..f  (iphthaitiiolocy.  By  Hr.  Eriiprtt  Fiich», 
Profi'iwor  «»f  Ophthalniolarfv  in  the  I'uiverMly  of  Vienna.  Wltii  1*8  WixkI- 
cut«.  Autliorizud  tranalatioii  from  X\w  sevund  eiilarjc»!  und  luiprovoil  t»«r- 
uiiiii  vdition.  hy  Ji,  L'u;ino.  M.  I>.    i'/«  prtu.) 

GARMANY  (JASPER  .I.k  Opu-ntlvu  ?*nr)«irr  on  theCndiiipr.  With  Two 
Otilored  IlinATftiiKt  »liowing  the  rollnteral  IHrculation  after  Ligatures  of 
Arteries  of  Arm,  Abdomen,  and  Lower  Extremity.  Small  8vo.  (}h>th, 
12.00. 

OEKSTER  (ARPAl)  (i.).  The  Riite«  uf  A«jptio  nn<l  Antiseptic  Snrnfry. 
.\  Praoticjil  Treati«  for  the  IJae  of  Hliidviiti«  and  the  (t^meml  Pnu-titioner. 
Illustrated  with  over  twn  hundred  tine  Enttreviaifii.  8ro.  Clotli,  |C.OO; 
«beep.  $«.00. 

OIBSOX-KUSSELL.  Phy^ii-al  hiaj^noei«:  A  U\\\t\>  to  Mt-thiHl»  ..f  (üinicul  In- 
vortiwtK»«-  Hy  f'-  Ä-  fiihrtun,  M.  IL,  und  William  Riikh^II.  M.  I).  With 
101  Ilhist ration».     ISmo.     (StcoexiV  SEFtlKit.)     (*h>th,  $3  50. 

OOnLEY  (JOHN  W.  i^A.  Ui-^cji-HJ*  of  tho  Urinary  Appuraiii!*.  Parti.  Phley- 
ma**io  .Affections.  BAinir  a  Series»  of  Twelw  Lwtiirt'.*  dtdivered  dunnff  the 
autumn  of  IKltl.  With  uii  Addvudum  oo  Retention  of  [Trine  from  Prod- 
tatic  (»bHlrac'tion  in  i-Ulerly  Wen.     Cloth.  $1.00. 

GROSS  (SAMUEL  W.(.  \  Praolieal  Trvntiw  un  Tnmor»  of  the  Hanimurv 
Gland.     Illiistrate«!.     Bvo.     Cloth,  $2.no. 

ORITHEU  (JOSEK).  A  Text-Hook  ot  the  DUwwe«  of  the  Ear.  Translated 
from  the  JitTuml  (Junnan  edition  L>v  -pei-iul  i»eriiii-sion  ot  the  author,  and 
e<lited  l.y  Eilwani  Law.  M.  |t.,  and  Cok-ninn  Jewdl,  M.  I».  With  150  IIIuk. 
tratioDs  and  70  Colored  FiK'ires  on  Two  I.itlio|in';ipliio  Phiti-s.  Mvo.  Oloch. 
$6.00. 

(rOTMAN'N  (EDWARD).  The  Waierinc-Plaeci«  and  Mim-ral  Sprinjrs  of  Ger- 
many,  Anxtria,  und  Switzerland.     illa.nratetl.     19itiu.     Cloth,  $3..'[0. 


HAMMOND  (W.  A.).     A  Treiiti«?  on  r>iF*6a*e«  of  the  N«rrou»  !*rBt«ro.     WH 
t)ie  Ci>11alioratir)ii  of  (irAoii)i>  M.  lifltnnHmtl,  H.  ]>.     With  On«  lliindrvil  ui4" 
Kiglilt^i'D  IllviBtrittion;..    ^Inlh  fdlUmi.  with  corrcKitiüH»  unü  üdditiunit.    8«o. 
Clotli,  (.5.00;  i^heei»,  $6.00. 

HAUMON'I)  (W.  A.}.    A  TrentiM  on  Intiaiuty,  in  it«  M«tliccil  K«UtioDa.    Stu, 
OKith,  $5.00;  «heep,  $6.00. 


HAMMOND  fW,  A.).  Olinii-al  Let'lore«  i»n  Olswweä  oi"  ttio  Nervoo»  Bt« 
Deliverod  »t  IWUlx  ue  llodpitjil  Medicnl  Colle(^^.  K(lit«d  br  T.  M.  B.  Or 
M.  I).     8vo.     Cloth,  «a.5(>. 

HARVEY  (A.V     Kim  Unes  orTtiera[ieuUc».     l^io.    Clotli.  $1.50. 

HOITMA.VN-ULTZMAN'N.  Aimly»i8  of  ll«  Urine,  witli  StwcUi»  Refcreoc* 
to  Uiwa-w»  of  tilt  Uritmry  AppartitH«.  By  M.  B.  tToffirmnn.  Pr«fe»or  in 
Ü10  Dnivemty  of  Grntz:  urtil  R.  t'hznmiin,  Tutor  in  the  I'Di^-trHt)  of 
ViennN.     Tbird  nlllUn,  mlord  and  fuUntrd.     Hvo.     Hitth,  $3.00. 

HIRT  (l,ri>\VI(r).  Tin-  Puth.ilnnv  uiul  Th.'ro|H^iiri.'s of  Ntrvuirt  IMm'Am-s.  Fat, 
Ph,TJ*ininnÄ  «nil  Miidt-nts.  liv  I)r.  Liniiric  Mirt.  rri'fi-»!Mir  fit  llii>  TniTCrti 
of  Hr(-r4liin.  TrunithLlii]  Uv  .\titf.  Hmtti.  M.  !>..  A^i^tant  Phr^ifian  tu 
John-t  Uiipkin*'  IIo«piliil.  With  nn  Introdnrtion  hy  Willinni  O-lrr.  M.  (< 
ProftÄHor  of  MwiuiiK'  in  the  .John»  H«iiiktnp(  rniivraily.  «n»!  Phvcioiao-ii 
Chief  to  thuJuhn»  HopkltiA  Hoflpital.  Hultiinore.  With  niantratinna.  it 
firfpnriition.) 
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HOWE  (JOSEPH  W.).     EiuLiKt'ticiw,  ami  how  to  treat  tlKttn. 

revi«e<l.     8vü.     Cloth.  $2.ßO. 


Fourth  Cflit 


HOWE  (JOSEPH  W.).  Itie  Brntth,  mv\  llio  l>\tm^^  which  ^ve  it  «  Kc 
Odor.  With  Directioas  forTrt'«iiiieiil.  Kmid  ntltln.  r..'%nK'd  and  comfcT« 
iStMO.     Cloth,  $l.f»0. 

HÜEPPE  (FERDINAND).      Th«   Method«  of   Biu-U'riolutricül    Iiii-McipitiuD^ 
Written  lit  the  reqiit-st  of  r>r.  Robert  Koch.     TranelnteU  b/  II«nuiuill 
Bi^gK,  M.  t).     lll()oti-at«0.     8%o.     Clutb.  tihf}. 

JACOODD  (S.).    Tb«  Cnrabilitjr  anil  Treatment  of  Pulinonarjr  PhÜiiM«. 
■■te<l  »nil  »lit«a  by  Montagu  LiüUkh'Ic.  H.  U.    8va.    noth.  $1.00. 

JOHNSTONE  (ALEX.t.  BoUuy  :  A  Coocise  MunuiU  for  Student*  of  MedtHn«- 
aud  8cienw.  Wiih  H(4  Illiiiitratiou*  and  a  Öi-ri«  of  Floral  I'ia^mu«^ 
I3niy.    (rtrriHisrV  iSimits.}    Cloth.  $I,"ß. 

JONES  (H.  MACNAUGIITON).  Practiwil  Muaiml  vt  Hie«««»  of  Wom«a  and 
uterine  TlieirMpeiitir«.    For  Students  und  Prartitioner».    188  llltutrattufM. 

iSino.     Clnth.  $H.Oll, 

JOURNAL    OK    CUTANEOUS     AND    (lENITOURINARY     I* 
Pubhohed  Monthly.     Editv<l  hi  John  .V,  Kordyr*-.  M,  t).     Term'-.  .- 
annnni. 

KEYES  (K  L.).  A  Pnicti<ral  Truntis«  on  (icnito-Uriiiiiry  Dlcvfttw.  includil 
STuhiliA.  Bointf  a  nen*  ectilioimf  n  work  '.vith  the  Miini.'  tttli*.  by  Vim  Rnri 
and  Keve».  AhnoM  entirely  rpwritt«».  8vo.  With  llIuMration«.  Clotk 
$6.(K>;   fht'^p.  $(1.00. 

KEYE^  (E.  L.).  Thu  Tonic.  Trftitnientof  Svphili»,  Inrlndin^  Lut^l  Troatnifi 
of  Lesions.     8ro.     Clotb.  $1.00. 

KINGSLEV  (N.  W.j.    A  Treathw  on  Oral  DcforinitieH  aa  n  Brunch  (tf  UmK 
c&l  Sunrery     With  (iT«r  S50  niQitraUonfl.    8vo.    Clotlt,  $G.O0 ;  abcep.  tM 


iSGCi  (J.  WICKHAM).    Od  t&e  Rile,  .UonOiec.  and  Bilious  niaeoses,     WUli 
UlnKritiuan  in  Oltromo-Lithoirniphj-.    Svu.     Ctoth,  96.00;  sheep,  97.00. 


LITTLE  (W,  .T.i. 
itü  Iti-lnlinii  to  t 
Siir^ifAl  Operntion. 
8vo.     floth,  $2.0f). 


Mwlio»!  fliiJ  SnrjTiPiiI  A^jhvib  of  ln>Knce  {(ii>nn-VHlini<nt: 

!Utikoti4,  it^  Frfvcntina,  nnd  itt«  Trentni«Dt.  with  and  witlinitl 

liltiHtrstiKl  bv  u|>wnr<l  nf  Fiftv  Fifnire«  anil  [Hdirr.iin«!. 


[.OltlNU  (EDWARD  G.).    A  Teit-Bo<ik  uf  Op)ill)aliiio»i-u]iv. 

Part  1.  Th«  Normul  Kyt*,  Dptennirmtirm  of  Rffrnct'uni,  nn*}  Uimntms  of  tbe 
Media.  Witli  i:JI  lllll!•t^lltior1^  bikI  4  C'liroitii>-Lit)iu|rnipli!i.  dvo.  KiK^k* 
ram.  $5.00. 

Pmt  n.  T)is4.'a.-<t-H  uf  llio  KotinjL,  Optic  Ncrv»,  mimI  (.hnmiil:  Üi«ir  Viirie- 
lie»  liii'l  C^iiiiplifiitidn't.  Tlio  uianut«ripr  of  tlii^  volume,  which  The 
aalJuir  Hni-<]iL><t  ju^^t  (tritir  to  l>is  cl4>ath.  hiu^  boon  Tliortxi^lilj-  dlitcil  iin«! 
reviMd  b.r  I-'.  H.  Li>iin^.  M.l>..  of  Wiwliingtvn,  \>.  ('..  tiiii)  it  now  imiiMl 
in  the  MTim  »>tjrlv  at  tlie  timt  vnliime.  Pnifu)««)^  illn<>triit«il.  Part  II, 
bdckrani,  4i.%.00.    Two  Pnrt«.  buckratn,  flD.OO. 

LU8K  (WILLL\M  t'.).  Tliu  Sctcuci-  »ii-l  An  o(  Mi-Iwilvry.  Wiib  24«  lllm-tr«. 
tionii.    Fairik  cdltlto.  rtibH  awl  Httargml.    8vo.    Clolli.  <£.0i):  ^lutp.  |6.00. 

MARc:Y  (HENRY  O).  Hie  .\nAtiiiii;  uml  Siirxic^l  Ticntmoiit  «f  Hernia. 
4to,  with  about  Sil ty  fiill-pfigr  IIe]iitt>i»c  uuA  I.)t]io;;rnptiii'  HcprtHliiWionit 
frofn  the  Old  MiKtiT'*,  ami  nniiu-rnurt  jjlucirationM  in  the  T»>\l,     <fn  prfvu.) 


MAKKOE  <r.  .M.).     A  Trvjitiw  uii  Dintvoow  ol  the  BuDOs. 
8vo.     Cloth.  14.50. 


With  UluHtrntiuns 


MATFIEWH  (.rOSEPII  M.i.  A  Trt.-ati.tf  on  Diik-jim-n  oI  the  Kortum,  AoU)>. 
:iiid  Si^tiioid  Klf^iiru.  Svii.  With  ^ii  Ohrunm-Iithugmphit,  und  lltnstrn- 
linns  ill  tin«  texL     (/i*  /tm«.) 

MIIXS  (WESLEY).  A  Text-IJuok  of  Auimal  PhvBwlwry.  with  Inlrodnotnrj- 
Chapter*  <.>n  (ieuerut  Biolo^-  ami  a  full  TR'attnvnt  of  Bvpnxluctioti  for 
^^tuilcDt»  of  Hiiinnn  and  Co(ii|*BnLliv(.'  Mi-dirinv.  Nvti,  With  öür>  Illu^trn- 
lions.    Cloth,  lu-O«:  xhccp.  $6.no. 

MILLS  (WESLEY).  A  Text-Itook  of  ('-oinpamtiTc  PhvHioloftT.  For  Stndeiil!« 
and  Practitioneni  of  Volerinarj  Medidiio.     Small  8to,    Cloth.  $3.00. 

THE   NEW    YORK    MEDICAL  JOURNAL   (weeltlv(.     Edited  by  Frank  P. 
FoKtcr,  M.  D.     Tortnt),  $Q.0{i  {wr  unntun. 
BiiidintT  t'ft-W«,  cloth,  .10  cend»  i-ach. 

"Self-Biiidfr  "  (ihi^  i«  iim.*d  Tor  tcinpomry  liindin;;  nplyi.  liO  cent». 
(ixNKUAL  I. SUBS,  from  April.  IW15.  lo  June.  1878(23  voK)    Ovo.    Cloth,  75  rt«. 

NIEMEYER  (FELIX  VON).  A  Text-I*ook of  PrmUc«!  Mwlioine,  with  partitii- 
Ur  refer«nc!<t  to  Plivaiiiloi:?  :ind  l'(vtholoiri<>nl  Aniitorny.  ContainiitK  alt  the 
Hnthor'i«  Addilloa»  and  RevUion^  in  theciirliih  itm!  last  Ciuriuau  edition. 
Translated  by  Gorffe  H.  ll'iinphreys,  M.  D.,  and  ('harl««  E.  Hofkler,  M.  D. 
3  vols-,  Hvo.     Cloth.  $<t.Oit:  •hecp,  $11.0'i. 

NlGIITINtr ALE'S  (FLOKEXCB)  Not«  on  Nu«inft.     l2iuo.     Cloth.  70  c«nto. 

OSLER  (WILLIAM).  Tho  Pniiuiplr.«  mid  Prni'lioo  of  Mtdirinv.  Dufiiifncil  fur 
the  Um  of  PrActitioneri«  and  Httidvnu  of  Mcdiifinc.  Soli  onl)*  hy  ttnlMcrip- 
tlon.     Cloth,  $6..^0 :  nheep,  $0.90;  hair  inorucrn,  $7.fiO. 


PKI.Ll^W  (E.  M.).     X  Sliiuual  of  Pnictic«!  Uedioal  Cli«tui»try.     ISmo. 

IHuBii-ttlioiw.     (/« prrmi.) 

PKKKIRA'S  [Dr.)  Klomenu  of  Mautrui  Medina  atit]  Tl)cru)Hjul:ii'«.  Abridi^l 
nni]  niliipuil  for  the  Use  o[  Medical  »ml  I'tiHriiiticeuticHi  l'ractitiuD«r>  RDd 
Stadi'iiU.  and  campritiinif  all  tbu  Mtdiriiiui«  uf  tlie  Hritiäh  ['bartiiiicir)Hj*ia, 
with  such  üüiers  ns  ure  Ircqueutl.v  urdtTixl  in  PrvMrriptitmu,  or  rtf<iuir«HJ  bj 
Üie  Plijrsiciaii.  EdiUd  hy  Ifubcrt  B«utlvv  auJ  TlioophUuit  HhIwoou.  HujmI 
Hto.     C'lotli.  tr.OO:  *b«wii,  «8.00. 

I»KYEK{ALE}u\NI)EIt^  An  Atlo«  of  riinicjil  Microw^opy.  Translweil  ud 
i>di(vd  Ity  Alfred  C  (iirard,  U.M.  Firat  Ameriuiti,  from  tbe  mBDUMripl 
ot  the  fiecond  (iuntiuu  odlliuti.  with  AdJitiouw.  Ninetj'  Platon,  with  106 
llluBtruItons,   Cliri>iu()-I.itIioi^(i|ilib.         Siiuiu-v  8v(i.     Olutli.  94).00. 


Henry  C  Pm'ard.  A.  M.  M.  D.,  ii^ni^ied  by  Kitberc  M.  Fuller,  M.  U.     Wtt 
Fifty  rull-pjifre  Ori^iiiHl  Platen  and  Ibirty-tbre«  Illustrations  in  tbe  Test. 
4to.     (fhl'i  f>n  rubfnption  on/ff.) 
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POMEKOY  (UKKN  I).).     The  DiagooMa  und  TnxitDient  of  Diaeoaw  of  tlie 

Witb  One  Uandred  iUuBtriitiona.    tiHn4  itflttN.  revised  aud  enki^rd.     Bro. 
Cloth,  $3.00. 

POORK  (CT.).  Oitteutomy  und  Otiteocliifiti.  for  the  CorrectioD  oi  DeronoitiM 
of  the  Lower  Üiubs.     50  llluslrutiuns.     Uro.     Cloth,  $2.6». 

QUAIN  (KIC'IIAHD).  A  UWiooary  of  MotliAioe,  lixliiding  r;eiieral  Pntholog;, 
(iooeral  TherapcUtU's,  Hy^one,  aod  the  L)i8*-sj*^  pvinilittf  ti>  Wmnoii  ura 
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